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The sport of cheerleading has grown immensely over the recent decades. The 
current sport requires full body athletic abilities like gymnastics, ballet, and swimming 
and diving. These sports have previously reported high rates of eating disorder (ED) risk, 
body image dissatisfaction, and Female Athlete Triad (Triad) components (low energy 
availability with or without and eating disorder, menstrual cycle dysfunction, and low 
bone mineral density). Scientific research examining these factors within cheerleaders 
has been limited. The purpose of this study was to examine overall ED risk across 
cheerleading team type (All-Star, college), squad type (all-girl, coed), and by position 
(flyer, base, back spot). A secondary purpose was to determine differences between 
clothing type (daily clothing, midriff uniform, full-length uniform) and self-perceptions 
for perceived body image (PBI) and desired body image (DBI), and the perceptions from 
their meta-perceptions (peers, parents, coaches). The final purpose was to examine 
individual and combined Triad components within a sample of college cheerleaders. ED 
risk was assessed through an online survey which included the Eating Attitudes Test-26, 
and supplemental pathogenic behavior questions. Body image for self-perceptions and 
meta-perceptions were assessed through the Sex-Specific Figural Stimuli Silhouettes. 
Triad components were assessed through an in person measures which included 
anthropometric measurements, health history questionnaire, resting metabolic rate, the 
 
v 
Eating Disorder Inventory (EDI-3), the EDI-3 symptom checklist, blood sample, DXA 
scan, and a 7 day dietary and exercise log. The results of the study indicated significant 
differences were found between team type for age (All-Star: 16.0±2.4 vs. college: 
19.8±1.3 years; p ≤ .001) with 34.4% overall being at risk for and ED. Body image 
perceptions were different across different clothing types in cheerleaders, F(2.301, 
586.879)=126.784, p < 0.0001 η2=.332. Body image perceptions showed statistically 
significant differences across meta-perceptions F(3.397, 550.346)=19.110, p < 0.001, 
η2=.106). Overall, 47.7% presented with one Triad component, 52.6% demonstrated two 
Triad components using self-reported menstrual data, and 10.5% demonstrated two Triad 
components using hormonal assessments. All cheerleaders demonstrated LEA for days 
they participated in cheerleading practice (n=3 days), 52.6% demonstrated LEA with the 
risk of ED, and 47.4% demonstrated LEA with no risk of ED, 52.6% self-reported 
menstrual dysfunction, 14% experienced menstrual dysfunction via hormonal assessment, 
and 0% demonstrated low BMD. Cheerleaders are at risk for EDs, BID, and multiple 
Triad components. There is a need for increased education surrounding the topic of 









Table of Contents 
Acknowledgements ............................................................................................................ iii 
Abstract .............................................................................................................................. iv 
List of Tables ................................................................................................................... viii 
List of Figures .................................................................................................................... ix 
List of Abbreviations ...........................................................................................................x 
Chapter 1: Overall Introduction ...........................................................................................1 
Chapter 2: Examination of Eating Disorder Risk and Body Image Dissatisfaction  




















Appendix A. Invitation to Participate Manuscript 1 ..........................................................84 
Appendix B. Eating Disorder Risk and Body Image Dissatisfaction  
in Cheerleaders Survey Manuscript 1 ....................................................................86 
Appendix C. Informed Consent Manuscript 2  ................................................................111 
Appendix D. Medical History Questionnaire  .................................................................121 
Appendix E. Eating Attitudes Test ..................................................................................125 
Appendix F. Eating Disorder Inventory – 3.....................................................................127 




List of Tables 
Table 2.1. Questions asked related to Sex-Specific Figural Stimuli Silhouettes ...............27 
 
Table 2.2. Descriptive statistics for self-reported age, weight, height, and 
 body mass index ....................................................................................................28 
 
Table 2.3. Proportions of participants classified as at risk for ED for the 
entire sample and by cheer team type, squad type, and position ...........................29 
 
Table 2.4. Descriptive statistics for total EAT-26 score and EAT-26 subscale scores .....30 
 
Table 2.5. Proportion of participants classified as at risk for pathogenic  
behaviors for all participants, team type, squad type, and position .......................31 
 
Table 2.6. Descriptive statistics for female participants self-reported  
BMI and corresponding BMI from silhouettes for perceptions and meta-
perceptions with body mass index values ..............................................................32 
 
Table 3.1. Self-reported and measured physical measurements for cheerleaders .............68 
 
Table 3.2. Energy need assessments, LEA risk, and bone mineral density  
scores for cheerleaders ...........................................................................................69 
 
Table 3.3. Eating disorder characteristics among competitive cheerleaders .....................70 
 
Table 3.4. Eating disorder pathogenic behaviors among cheerleaders ..............................71 
 
Table 3.5. Triad assessments with breakdown of spectrum components (energy 
availability, menstrual disturbance, and bone mineral density scores) ..................72
 





List of Figures 
Figure 2.1. Sex-Specific Figural Stimuli Silhouettes for Female BMI anchors ................33 
Figure 2.2. Female body image scores for self-perceptions using  
Sex-Specific Figural Stimuli Likert scale numbers ...............................................34 
Figure 2.3. Female body image scores for meta-perceptions using Sex-Specific Figural 








List of Abbreviations  
 
ACSM ....................................................................... American College of Sports Medicine 
BID ............................................................................................ Body Image Dissatisfaction 
BMD .................................................................................................. Bone Mineral Density 
BMI ........................................................................................................... Body Mass Index 
DBI ....................................................................................................... Desired Body Image 
DSM-5............................................................ Diagnostic and Statistical Manual 5th Edition 
EA .......................................................................................................... Energy Availability 
EAT-26 ................................................................................................Eating Attitudes Test 
EB ................................................................................................................ Energy Balance 
ED ................................................................................................................ Eating Disorder 
EDI-3....................................................................................... Eating Disorder Inventory -3 
EDI-3 SC .................................................Eating Disorder Inventory -3 Symptom Checklist 
EEE ......................................................................................... Exercise Energy Expenditure 
EI ..................................................................................................................... Energy Intake 
FFM................................................................................................................. Free Fat Mass 
FHA.......................................................................... Functional Hypothalamic Amenorrhea 
IOC .................................................................................. International Olympic Committee 
LEA ................................................................................................Low Energy Availability
LH ....................................................................................................... Luteinizing Hormone
 
 
  xi 
 
MD ....................................................................................................Menstrual Dysfunction 
MET .................................................................................................... Metabolic Equivalent 
NCAA ...................................................................National Collegiate Athletic Association 
PBI .................................................................................................... Perceived Body Image 
RED-S ......................................................................... Relative Energy Deficiency in Sport 
RMR ................................................................................................. Resting Metabolic Rate 
SIL............................................................................................ Sex Specific Figural Stimuli 
TDEE ................................................................................. Total Daily Energy Expenditure 
USASF ............................................................................. United States All-Star Federation 
 
 
  1 
Chapter 1 
Overall Introduction 
Over the last two decades, cheerleading has grown in popularity as a competitive 
sport. As of 2004, there were millions of participants across the country.1,2 The new 
emphasis on athletic, acrobatic, and performance skills and the formation of two clearly 
defined team types of All-Star and college cheerleading has increased participation. Team 
types are defined by age and frequency of competition. All-Star cheerleaders are 
predominantly 18 years old and younger who compete multiple times per year, whereas 
college cheerleaders are often 18 years and older and only compete once. Cheer teams are 
further divided into squad types which include all-girl squads (all female members) and 
coed squads (male and female members); and are composed of 3 main positions that 
include flyer, base, and back spot. 
Cheerleaders today, regardless of team type, squad type, and position, are asked to 
tumble, jump, stunt, and dance all while performing at an elite level. Due to this increase 
of full body, high intensity and athletic demands, competitive cheerleading is comparable 
to other sports like gymnastics, ballet, and swimming and diving, which have a long-
reported history of risk for the Female Athlete Triad (Triad) due to the emphasis of lean 
body shape and the aesthetic nature.3,4 The Triad is defined by the American College of 
Sports Medicine (ACSM) as an interrelated condition that involves energy availability 
(EA) with or without an eating disorder (ED), menstrual dysfunction, specifically 
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functional hypothalamic amenorrhea (FHA), and bone mineral density (BMD).5 
Currently the Triad is made up of a triangular continuum that spans from the healthy side 
of the continuum, which is comprised of optimal EA, optimal bone health, and 
eumenorrhea, or normal and healthy menses, to the disease side of the continuum that  
includes low EA with or without an ED, FHA, and osteoporosis. The Triad is a 
concerning condition due to the long-term health consequences; complications that 
involve the cardiovascular, endocrine, reproductive, skeletal, gastrointestinal, renal, 
central nervous systems, and the mental health of an individual.5 
Low energy availability (LEA) is defined when an individual reaches a level of 
EA ≤30 kcal/kg of free fat mass and is thought to be the precursor to other Triad 
components.5 While the exact etiology of LEA is not precisely known, EA reaches low 
levels by either unintentional or intentional methods and is defined with and without the 
presence of a confirmed ED.5-9 Risk factors for EDs and pathogenic behaviors of 
disordered eating include being an athlete within a sport that values low body weight, 
small physique, being evaluated based on subjective ideals, frequent weight cycling, early 
specialized sport specific training, or previous injury.10,11 Additionally, psychological risk 
factors span from body image dissatisfaction (BID) and low self-esteem, to personality 
traits like perfectionism. BID is defined as a preoccupation with one’s one body that is 
characterized by the focus on a bodily defect or flaw.12 Behaviors associated with BID 
are mirror checking, excessive grooming, skin picking, seeking reassurance, or 
comparative behaviors to others around them.12 The symptoms of BID typically begin in 
the teen years, which increases the risk of suicide.12  
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The main comorbidity of BID is depressive disorder, while social anxiety 
disorder, obsessive-compulsive disorder (OCD),  and substance abuse are also possible.12 
BID has the potential to be an even greater concern for cheerleaders due to the aesthetic 
nature of the sport, subjective nature of scoring, and uniform choices.13 Specific uniform 
styles currently present within the sport include a midriff option, which exposes the 
athletes stomach region, or a full length option, which completely covers the stomach so 
no skin is visible. With these uniform options, BID has the potential to increase within 
the cheerleading population due to factors attributed to the objectification theory which is 
explained by the act of an individual being treated as an object rather than a person.14-16 
Additionally, cheerleaders must manage the effects of meta-perceptions, the way in 
which a cheerleader believes their peers, parents, and coaches see them, on their personal 
and individual body image perceptions.  
The menstrual dysfunction continuum within the Triad ranges from healthy 
eumenorrhea, oligomenorrhea, to FHA.6 Reproductive hormone function is most 
commonly recognized by amenorrhea, which is defined as the absence of menstrual 
cycles for more than three months.17 The type of amenorrhea that is caused by LEA is 
termed FHA, which is caused by a lack of the pituitary gland secreting luteinizing 
hormone (LH) at high frequencies.5,18 BMD in the Triad ranges from optimal bone health 
to osteoporosis and is assessed through the gold standard measurement of a dual energy 
x-ray absorptiometry (DXA) scan.5,6,19 The three Triad components have been 
documented as very closely related with changes in EA forcing decreases in hormone 
function within five days of chronic suppression which effects reproductive function and 
eventual bone deterioration.20,21 
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Previous Triad research in sports that are similar to competitive cheerleading have 
shown a high prevalence of Triad components when there is an emphasis on leanness and 
aesthetic appeal.5 Specifically, these types of sports, lean and aesthetic in nature, were 2-
3 times more likely to suffer from the Triad.5 With this information, the comparison to 
other sports which have shown increased rates, and the large majority of participants 
ranging in age from 5-21 years, competitive cheerleading is thought to be at similar risk 
for Triad components and in turn an increased risk for injury to its participants. 
This dissertation is composed of 2 independent studies. First, study one examined 
ED risk in cheerleaders across team type (All-Star or college), squad type (all-girl or 
coed), and position (flyer, base, back spot). A secondary purpose was to examine BID 
and clothing type (daily clothing, midriff uniform, full-length uniform) from perceived 
(PBI) and desired (DBI) body image as well as meta-perceptions (peers, parents, coaches) 
on BID across all cheerleaders. Study two examined the Triad components (low EA with 
or without and ED, reproductive hormone dysfunction, and low BMD) among a sample 
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Chapter 2 
Examination of Eating Disorder Risk and Body Image Dissatisfaction 
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Abstract 
Background: Females who participate in the sport of cheerleading may be at risk for eating 
disorders (EDs) and body image dissatisfaction (BID), however there has been no research 
on how team type may affect these risks. The study purpose was to examine overall ED 
risk across cheerleading team type (All-Star, college), squad type (all-girl, coed), and by 
position (flyer, base, back spot). A secondary purpose was to determine differences 
between clothing type (daily clothing, midriff uniform, full-length uniform) and self-
perceptions for perceived (PBI) and desired body image (DBI), and the perceptions from 
their meta-perceptions (peers, parents, coaches).   
Methods: Participants completed an online survey which included demographics (i.e., 
age, cheerleading team type, squad type, position, weight, height), the Eating Attitudes 
Test-26, and supplemental pathogenic behavior questions. Body image for self-
perceptions and meta-perceptions were assessed through the Sex-Specific Figural Stimuli 
Silhouettes.  
Results: A total of 268 cheerleaders participated in the study (team type: All-Star: n=134, 
College: n = 134; Squad Type: All-girl: n = 173, Coed: n = 95; Position: Flyer: n= 88, 
Base: n = 88, Back Spot: n=53). Significant differences were found between team type 
for age (All-Star: 16.0±2.4 vs. college: 19.8±1.3 years; p ≤ .001). Overall, 34.4% (n=92) 
of participants were identified as being at risk for an ED. A significant difference was 
found between ED and team type (All-Star vs college; χ21,268=5.363, p=.021). Significant 





subscale and team type (F1,268=4.065, p=.045). Significant difference found between total 
EAT-26 and squad type (F1,268=5.698, p=.018) and between oral control subscale and 
squad type (F268=9.897, p=.002). Significant differences found between laxative, diet 
pills, diuretic use and team type (χ21,268=6.956, p=.008). Body image perceptions were 
different across different clothing types in cheerleaders, F(2.301, 586.879)=126.784, p < 
0.0001 η2=.332. Body image perceptions showed statistically significant differences 
across meta-perceptions F(3.397, 550.346)=19.110, p < 0.001, η2=.106).  
Conclusions: Cheerleaders are at risk for EDs and BID. The findings indicate the midriff 
uniform, and coaches, have the largest impact on the BID of athletes. There should be 
increased education surrounding the topic of overall health and well-being for 
cheerleaders of all ages. 
Key Words: athletes, perceptions, meta-perceptions, aesthetic, pathogenic behaviors  
Word Count: 347/350 
Plain English Summary 
 All-Star and college cheerleaders are athletes who participate in performances 
and competitions that require similar athletic ability to gymnasts, tumblers, and dancers. 
This population may be at risk for eating disorder and for personal body image 
dissatisfaction because of the pressure to be of a small size to ensure athletic success. 
This study aimed to examine the overall risk of eating disorders within All-Star and 
college cheerleaders, while also examining body image dissatisfaction in different 
clothing types (i.e., daily clothing, midriff uniform, and full-length uniform) and meta-





results revealed over one-third of the sample was at risk for eating disorders, while body 
image dissatisfaction was observed in all clothing types with the greatest reported 
dissatisfaction in the midriff uniform. The largest meta-perception impact on the body 
image dissatisfaction came from coaches.    
Introduction 
Females who participate in aesthetic sports (i.e., gymnastics and figure skating) 
are at an increased risk for eating disorders (EDs) compared to non-aesthetic sports and 
non-athletes.3,13,14,22-29 Risk factors for EDs include being an athlete within a sport that 
values low body weight, small physique, being evaluated based on subjective ideals, 
frequent weight cycling, and early specialized sport specific training.10,30 Cheerleading 
inherits multiple risk factors, including athletes being low in body weight or small 
physique size due to the athletic demands, subjective evaluation, and sport specific 
training at an early age. Perhaps the largest predisposing ED risk factor is the 
psychological symptom of body image dissatisfaction (BID), which is defined as a 
preoccupation with one’s own body. Symptomology of BID begins in the teenage years, 
prior to the age of 18. Those who experience early onset of BID have an increased risk 
for suicide, depressive disorder, social anxiety disorder, obsessive-compulsive disorder, 
and substance abuse.31 
Over the last three decades, cheerleading has grown in popularity as a competitive 
sport with participation ranging in the millions across the United States of America.1,2 
Historically, cheerleading was only found in the high school and collegiate settings where 
cheerleaders’ primary responsibilities were to make appearances at large events (i.e., 





the academic year. While college cheerleading is still present and popular today, a 
catalyst for the rapid growth of the sport was the creation of a new cheer category termed 
All-Star cheerleading. The intention of the All-Star team type is to foster a competitive 
arena where young athletes can showcase their abilities that merge dance, power 
tumbling, and partner stunting into a choreographed two-and a half minute routine which 
is evaluated and scored by a panel of judges.  
With the new changes to cheerleading overall, there are four main descriptors 
which delineate the sport: team type, squad type, position, and uniform choice. 
Cheerleading team types are separated into All-Star, teams made of up of members of a 
gym or club who compete multiple time throughout the year, and College, teams made up 
of students at a college or university who are chosen to be members of the team and 
compete only once annually in the spring semester. Squad type is determined by the 
gender of the athletes who are competing with the options being all-girl members and 
coed, a mixture of female and male participants. Cheerleading positions have three 
options: flyer, base, and back spot. The flyer is the individual, usually the shortest with 
the lowest body weight, who is thrown and completes acrobatic skills in the air.13 The 
base and back spots who are similar in overall size, are stronger due to the need of 
tossing, catching, and holding a flyer. Positions are the same across the various team and 
squad types, however the orientation of the positions may vary. Typically, all-girl squads 
will compete acrobatic stunting sequences which utilize a combination of one flyer, two 
bases, and one back spot, whereas coed squads will employ one female flyer and one 





Common uniform options within the sport of cheerleading can be separated into 
two styles, ones where tops reveal the midriff region of the athlete (midriff uniform) and 
uniforms where tops are full-length and do not display any skin of the stomach region 
(full-length uniform). While both uniform options are used in both team types, there is no 
defined reason for the selection of one variation from the other. Uniform type is an 
important topic regarding BID and ED risk based on reports that uniform type contributes 
to 54-99% of collegiate athletes experiencing increased body-consciousness and 
increased negative self-consciousness.13,32 
Currently, there are few studies which include the cheerleading population when 
examining overall ED risk.1,13,30,33,34 Of these studies, the majority are outdated, use 
extremely low sample sizes (i.e., n=1), and include many other sports. Of the studies 
which specifically identify ED risk for cheerleaders, a range of 13-33% has been 
documented for the overall participants with the flyer position being at the highest 
risk.1,13 There is currently no literature which investigates ED risk among differences in 
team type, squad type, or inclusion of participants from the new, more athletic sport.  
Cheerleaders are at risk for BID, which has specifically been documented as a risk 
factor for EDs within the cheerleading population, due to factors attributed to the 
objectification theory.14 This theory is explained by the act of an individual being treated 
as an object rather than a person.15,16 Within cheerleading, females are often objectified 
through the subjective judging practices which are based on how they appear in their 
competitive uniform compared to societal norms.35 In addition to objectification, 
cheerleaders must also navigate the concept of meta-perceptions, the way in which a 





source of stress and affects the individual’s body image.36 Cheerleading forces 
participants to strive for a level of perfection that is evaluated differently by peers, 
parents, and coaches. The variations in these perceptions can increase the amount of 
feedback or commentary that an individual cheerleader receives and can impact their 
mental health by increasing overall stress levels, which have been linked to external 
behaviors such as constant body checking, body shaming, and anxiety. Often these 
behaviors can overpower the internal commentary, such as feelings of hunger which 
when ignored cheerleaders may begin behaviors such as restricting or self-induced 
vomiting to change their body weight and shape in hopes of increasing  their performance 
and gaining positive feedback from their peers, parents, and coaches.36,37There has been a 
link identified between the effects meta-perceptions with ED risk within the cheerleading 
population.34,38,39 
  The purpose of the current study is to examine the overall prevalence of ED 
risk, eating attitudes, and pathogenic behaviors of competitive cheerleaders. Additionally, 
a secondary purpose is to examine ED risk, eating attitudes, and pathogenic behaviors 
across team type (All-Star or college), squad type (all-girl or coed), and position (flyer, 
base, back spot). A third purpose was to examine body image perceptions (perceived 
(PBI) vs desired (DBI)) of cheerleaders and various clothing types (daily clothing, 
midriff uniform, or full-length uniform). A final purpose was to examine body image 
perceptions of cheerleaders and meta-perceptions (peers, parents, and coaches). We 
expected ED risk within this population would be highest for college cheerleaders, body 





with the largest discrepancy being in the midriff uniform, and cheerleaders would report 
coaches having the largest difference between PBI and DBI. 
Methods 
Ethics 
Ethics approval for this study was granted by the University of South Carolina’s 
Institutional Review Board (IRB-Pro00082027). Data collection was completed through 
both in-person and emailed survey links. All data collection for All-Star cheerleaders was 
completed at in-person cheerleading events through a collaboration with Varsity Spirit, 
an American cheerleading company that organizes cheerleading competitions across the 
country. Cheerleaders who were present at Varsity Spirit events were approached by 
study personnel and presented with an online invitation letter. If the participant was a 
minor, a parental invitation was provided to the parent or guardian prior to the 
cheerleader completing their invitation letter. All data collection for college cheerleaders 
was completed via an online survey link where the invitation letter was the first item that 
was presented to the college cheerleaders. All participants, All-Star and college, agreed to 
participate and were then redirected to the survey. 
Participants  
 Participants were excluded if they were not actively a member of an All-Star or 
college team. All-Star cheerleaders who were a member of a team that competed within 
the United States All-Star Federation (USASF) competition circuit were eligible for this 
study. The USASF names divisions for competition based on two categories: skill level 





age ranges are described as Tiny, Mini, Youth, Junior, and Senior. For this study, 
participants had to be competing within the skill level of 5 and within the Senior age 
division which was delineated to 12-18 years old. For college cheerleaders, participants 
had to be an active member of a collegiate cheer team who competed in some capacity 
throughout the year and be between the ages of 18-25 years. A total of 268 cheerleaders 
from across the United States participated in this cross sectional study (mean age: 17.9 ± 
2.7 years; All-Star: n = 134; college: n = 134). 
Measures 
Personal Demographic Information Survey   
 Basic demographic data was collected through an online survey which included 
age, team type (All-Star or college), squad type (all-girl or coed), position (flyer, base, 
back spot), high school or college academic status, and year of experience in the sport. 
Participants self-reported height (feet and inches), current weight (lbs), highest weight 
(lbs), lowest weight (lbs), and ideal weight (lbs). Research team members converted feet 
and inches to centimeters (cm) and pounds to kilograms (kg). 
Eating Attitudes Test-26  
The EAT-26 was used to determine individuals at risk for EDs by using 
standardized measures of eating attitudes and behaviors.40 The instrument is not a 
diagnostic tool but is commonly used as a screening method to identify attitudes and 
behaviors that indicate a potential ED.40 Three subscales include attitudes relative to 
dieting, bulimia, and food preoccupation/oral control. Five supplemental questions to the 





vomiting or purging, use of weight control supplements such as laxatives, diet pills and 
diuretics (water pills), excessive exercise to lose or control weight, and loss of 20 pounds 
(9.072 kilograms) or more in the last six months. The first four pathogenic behavior 
questions are answered on a Likert scale 1-5 and the final question was answered with a 
yes or no response. To be considered at risk, a participant’s score needed to be greater 
than 20 and/or they met the criteria for pathogenic behavior risk. Those who scored 
below 20 with no pathogenic behavior risk were deemed not at risk for ED behaviors.40 
The EAT-26 questionnaire has been validated and used in previous studies with 
collegiate athletes,41 has reliability of 0.90,40 and the reliability for this study was 0.92. A 
total of 268 participants completed the EAT-26 portion of the study.   
Sex-Specific Figural Stimuli Silhouette  
Sex-Specific Figural Stimuli Silhouette (SIL) were used to assess BID between 
DBI and PBI.42 The scale consists of nine images that demonstrate a body silhouette 
denoted by a number. Each silhouette is anchored to a specific body mass index that are 
denoted in Figure 2.1.42 Participants were asked to identify which number and 
corresponding SIL best represented their current PBI and their DBI in their daily clothing 
and their PBI and DBI in their uniform (midriff and full-length). Additionally, 
participants were asked to identify PBI and DBI of the SILs from the perception of their 
peers, parents, and coaches (meta-perceptions). Specific questions are outlined in Table 
1.1. A total of 256 participants completed the SIL to assess PBI and DBI in the various 








 We used a snowball sampling method where a survey link via Qualtrics 
(Qualtrics, Inc., Provo, UT) was sent through email to All-Star and college coaches and 
athletic trainers who worked with cheerleading teams. These individuals were asked to 
forward the survey link to any cheerleader they had access to in both settings. Second, a 
research team member, in collaboration with Varsity Spirit, attended regional 
cheerleading competitions to recruit participants. A subdivision of Varsity Spirit, called 
Varsity University, supplied a research recruiting booth for the researchers, which 
allowed for the recruitment of additional participants before or after competition. This in-
person tactic allowed the research team to ensure parental invitation was completed prior 
to minor cheerleaders participating in the survey. The research team utilized a QR code 
which allowed potential participants to access the online survey at any time. The first 
page of the online survey included the invitation/consent letter followed by the 
demographic survey, the EAT-26, and the Sex-Specific SILs to assess BID. The survey 
was open for 30 days. A total of 560 surveys were initiated, however there were varying 
sample sizes for the EAT-26, SIL for clothing type, and SIL for meta-perceptions. The 
sample sizes are provided within Tables 1.2-1.5. Power was achieved with a minimum of 
163 participants for all analyses (see below). 
Data Analysis 
Data were collected and exported from the web-based survey platform to SPSS 
(SPSS Inc., Version 27, Armonk, NY) for all analyses. Alpha level was set at p < .05. 
Using G*Power Statistical software43 for a repeated measures ANOVA including factors 





participants per group for a total of 60 would have an estimated power of 0.95. Means 
and standard deviations for age, current weight, highest weight, lowest weight, ideal 
weight, height, body mass index (BMI), and EAT-26 subscales were completed for the 
overall sample. Frequencies and proportions with 95% confidence intervals were used to 
determine the ED type risk and risk of pathogenic behaviors for the overall sample, team 
type, squad type, and position. Independent samples t-test conducted to determine 
differences between age, current weight, highest weight, lowest weight, ideal weight, 
height, BMI, and team type. Additional independent samples t-tests were used to 
determine differences in EAT-26 subscale scores across team type and squad type. Chi-
square tests of association were conducted to determine differences in ED risk and 
pathogenic behavior risk across team type, squad type, and position. A one-way ANOVA 
with Tukey post hoc adjustment was conducted to determine differences in EAT-26 
subscale scores across position. One-way within subjects, repeated measures ANOVA 
models with six values for PBI and DBI were conducted to determine differences in body 
image perceptions across clothing types (daily clothing, midriff uniform, and full length 
uniform), as well as differences in body image across meta-perceptions (peers, parents, 
coaches). The Greenhouse and Geisser correction were used to correct for violations of 
sphericity. 
Results 
A total of 268 cheerleaders were included in the study: All-Star (n=134), College 
(n=134); All-girl (n=173), Coed (n=95); Flyer (n=88), Base (n=126), Back spot (n=53). 
Self-reported age, height, current weight, ideal weight, highest weight, and lowest weight 





(All-Star: 16.0 ± 2.4 vs. college: 19.8 ± 1.3 years; p ≤ .001), no significant differences 
were found between collegiate and All-star cheerleaders for other self-reported variables.  
Eating Disorder Risk 
Overall, 34.4% (n = 92) of participants were identified as being at risk for an ED. 
When examining source of ED risk, 4.1% (n=11) were at risk on the EAT-26 only, 17.9% 
(n=48) were at risk based off pathogenic behaviors only, and 12.3% (n=33) were at risk 
from both the EAT-26 and pathogenic behaviors. A significant difference was found 
between ED risk and cheerleading team type (All-Star vs college; χ21,268 = 5.363, p = 
.021), with college cheerleaders being at a higher risk for ED compared to the All-Star 
team discipline. No significant differences were found between ED risk and squad type 
(all-girl vs coed; χ2 = .011, p = .917) or cheerleading position (flyer, base, back spot: χ2 = 
.572, p = .751). Distribution of at risk for EDs within position groups were flyer: 37.5% 
(n = 33/88), bases: 32.5% (n = 41/127), and back spot: 34.0% (n= 18/53). All ED data 
can be found in Table 2.3. 
Eating Attitudes  
Descriptive statistics for EAT-26 subscales are presented in Table 2.4. There 
were significant differences between dieting subscale and team type (F1,266 = 4.065, p = 
.045), with the college team type reporting higher means than the All-Star team type. 
There were no significant differences between total EAT-26 and team type (F1,266 = 
3.206, p = .075), bulimia subscale and team type (F1,266 = 3.665, p = .057), or oral control 
subscale and team type (F1,266 = 2.664, p = .104). When examining by squad type, 
significant differences were found between total EAT-26 and squad type (F1,266 = 5.698, 





with the coed squad reporting higher means for both subscales, respectively. There was 
no significant differences between dieting subscale (F1,266 = 2.344, p = .127) or bulimia 
subscale (F1,266 = 2.414, p = .121) and squad type. When examining eating attitudes 
across positions, there were no significant differences between total EAT-26 and position 
(F1,266 = .303, p = .739), dieting subscale and position (F1,266 = .694, p = .501), bulimia 
subscale and position (F1,266 = .105, p = .901), or oral control subscale and position (F1,266 
= 1.713, p = .182). 
Pathogenic Behaviors 
Descriptive statistics for pathogenic behaviors are presented in Table 2.5. A small 
but meaningful proportion of cheerleaders were at risk for each pathogenic behavior: 
15.3% (n=41) for binge eating, 11.9% (n=32) for vomiting, 11.9% (n=32) for laxative, 
diet pills, and diuretics, 5.2% (n=14) for over exercise, and 5.2% (n=14) for loss of 20 
lbs. When examining by team type, significant differences were found between laxative, 
diet pills, diuretic use and team type (χ21,268 = 6.956, p = .008), with the college 
cheerleaders having a higher proportion at risk (17.2%, n = 23) compared to All-star 
cheearleaders. There were no significant differences between team type and binge eating 
(χ21,268 = 3.549, p = .060), vomiting (χ21,268 = 1.411, p = .235), over exercise (χ21,268 = 
0.301, p = .583), and the loss of 20 lbs. (χ21,268 = 0.01, p = .583). When examining the risk 
of pathogenic behaviors and squad type, there were no significant differences between 
binge eating (χ21,268 = 0.036, p = .850), vomiting (χ21,268 = 2.074, p = .150), laxative, diet 
pills, diuretic use (χ21,268 = 0.067, p = .796), over exercise (χ21,268 = 1.367, p = .242), and 
loss of 20 lbs. (χ21,268 = 3.038, p = .081) and squad type. When examining the risk of 





eating (F2,266 = 2.377, p = .095), vomiting (F2,266 = .672, p = .511), laxative, diet pills, 
diuretic use (F2,266 = 0.635; p = .531), over exercise (F2,266 = .432, p = .650), and loss of 
20 lbs. (F2,266 = .311, p = .733) and position. 
Body Image  
Data for body image variables are presented Table 2.6. Figure 2.2, and Figure 
2.3. Body image perceptions were significantly different across different clothing types in 
cheerleaders (F(2.301, 586.879) = 126.784, p < 0.0001 η2 = .332). Body image 
perception values presented differences from PBI to DBI with a large effect size meaning 
that this sample of cheerleaders felt they wanted to be smaller across all clothing types. 
Cheerleaders perceived themselves to be the largest when wearing the midriff uniform 
and perceived themselves to be the smallest in the full-length uniform. 
Body image perceptions showed statistically significant differences across meta-
perceptions (F(3.397, 550.346) = 19.110, p < 0.001, η2 = .106) differences between PBI 
to DBI with a medium effect size, meaning that this sample of cheerleaders wanted to be 
smaller across all meta-perception levels. Cheerleaders perceived coaches viewed them to 
be the largest while parents viewed them as the smallest.  
Discussion  
The purpose of this study was to examine the overall prevalence of ED risk, 
eating attitudes, and pathogenic behaviors of competitive cheerleaders across team type, 
squad type, and position. Additionally, we sought to examine body image perceptions of 
cheerleaders and various clothing types, as well as the body image perceptions of 





ED risk among the All-Star cheerleading population, examine differences within team 
type, and include a diverse group of positions.  
Eating Disorder Risk  
 Overall, 34.4% of our sample was at risk for EDs. These findings are similar to 
studies that previously reported ED risk ranging from 25-42% within aesthetic 
athletes.28,30,33,44 Our results are comparable to ED prevalence rates previously reported in 
other non-aesthetic sports and physically active populations: 8% of soccer athletes,45 11% 
of elite female athletes from various sports,46 29% of auxiliary units,47 32% of  ROTC 
cadets,48 and 42% of equestrian riders49. Furthermore, specifically within the college 
cheerleading population ED risk prevalence is reported at 33.1%, consistent with our 
findings.13 When examining by team type, the All-Star cheerleading population 
demonstrated 27.6% at risk for EDs compared to 41.0% of college cheerleaders. An 
explanation for the slight difference in risk percentages when comparing the two team 
types comes from the traditional trajectory of All-Star cheerleading participation being a 
precursor to college participation. All-Star cheerleading requires early sports 
specialization, in most cases beginning as early as six years old (citation?). This allows 
for most cheerleaders to have over 5-10 years of cheerleading experience by the time they 
enter the college setting. Additionally, it has been identified that females aged 17-26 
years demonstrate a heightened risk for EDs and will experience pressures in the college 
setting, which may lead them to attempt to change their body shape and appearance.30  
Currently, no literature exists that examines ED risk by squad type, and we found 
no significant differences in ED risk between all-girl and coed teams. Aside from the 





function similarly and are scored in the same subjective fashion that would present 
pressure to all participants. It could be expected that females who do participate on a coed 
team may experience additional pressures from being around male cheerleaders, however 
this was not supported by our findings. Therefore, it is suggested that squad type alone 
should not be considered when evaluating for ED risk.  
When examining ED risk by cheerleading position, our results demonstrate no 
differences while previous findings found flyers were at greater odds of experiencing 
risks for EDs compared to bases and back spots.13 Over the last decade, All-Star and 
college teams have increased the overall athleticism and performance factors resulting in 
all levels and team types requiring an immense amount of athleticism from participants. 
Therefore, no single position should receive more ED related evaluation or resources. It 
is recommended that specific resources for all teams, squads, and positions should focus 
on proper fueling techniques (i.e., timing of meals and make up of meals) for the 
demands of cheerleading skills and performances. Governing organizations such as the 
USASF and the NCAA should work to create more available resources and training for 
coaches, gym owners, and program administrators related to this topic so the information 
can more readily be disseminated to the athletes and a more proactive approach to 
intervention can begin.  
Overall, EDs within athletic populations have been linked to long term health 
consequences such as components of the female athlete triad, a condition which includes 
low energy availability, menstrual cycle dysfunction, and low bone mineral density.5 
These conditions coupled with documented results of ED risk ranging from 27-40% with 





have access to healthcare professionals, specifically athletic trainers, on a day to day 
basis. While this is not always feasible for all levels of the cheerleading population, it is 
recommended that coaches and administrators minimally identify healthcare providers 
who can be contacted on a case by case, referral basis who may assist in the 
identification, monitoring, treatment, and education of any athlete who may exhibit risk 
factors for EDs.  
Pathogenic Behaviors 
 High rates of pathogenic behaviors that were found in our sample included binge 
eating, purging, and the use of laxatives, diet pills, or diuretics. Our results are consistent 
with other aesthetic sports such as equestrian, auxiliary units (majorettes and color 
guards), as well as other cheerleaders, which demonstrated binge eating ranging from 11-
24% and purging from 9-11%.13,29,50 However our findings for the use of laxatives, diet 
pills, or diuretics was lower than the reported rates of 15-19% in previous literature.13,29,50 
This difference may be explained by the collaboration between the NCAA and Varsity 
Spirit, Inc which sought to establish risk management guidelines for the sport.13 
However, our results found a significant difference between the use of this behavior in 
the All-Star and college participants with college cheerleaders reporting significantly 
higher rates. This may be due to the obvious age difference between these two squad 
types with the majority of college cheerleaders being adults over the age of 18 years. This 
age difference may allow for college cheerleaders to experience the freedom to purchase 
and use laxatives, diet pills, or diuretics without the oversight of a parent or guardian. 
Additionally, college cheerleaders are faced with lifestyle changes when transitioning to 





results that are seen in weight loss when using laxatives, diet pills, and diuretics. Added 
education should be provided to the college cheerleading population about the health 
consequences related to the engagement in this pathogenic behavior, such as dehydration 
from a dysregulation of electrolytes and damage to internal organs. 
Body Image 
 When examining BID of participants in relation to their self-perception in 
various clothing types, a similar trend was found compared to the previous 
literature.13,29,50 Participants chose silhouettes for their DBI that were smaller than their 
PBI for all clothing choices. Consistent with the previous cheerleading literature,13 our 
sample reported a meaningful difference in clothing type with the lowest silhouette being 
chosen when responding to the question referring to the DBI in a midriff uniform which 
is the most revealing of the clothing types. This finding supports the cultural norm of 
females idealizing a smaller body shape and size.14 Additionally, this finding uncovers 
potential for self-monitoring within the population of female cheerleaders, which can 
morph into high degrees of BID leading to self-objectification14,16 and increase the risk of 
ED behaviors to achieve or maintain the ideal body size.30,52 Within both cheer team 
types, midriff uniforms are frequently utilized. Within the All-Star category specifically, 
midriff uniforms are worn by senior level teams which creates an appeal for younger 
athletes to strive to be placed on higher levels to be awarded the opportunity to wear this 
uniform style. This, coupled with the early sports specialization that occurs within the 
All-Star discipline (citation?), an environment may be created which increases self-
objectification and negative eating attitudes and behaviors over a long-term period. The 





appropriate ages that can perform wearing this uniform type. However, there is a need for 
further examination into whether this uniform type provides any additional benefit to the 
overall cheerleading performance for all team and squad types. Individuals who are 
tasked with choosing uniform styles should fully understand the risks to body image, a 
documented precursor of EDs, that using midriff uniforms creates for the athletes and 
allow for athletes’ opinions prior to style selection.  
We sought to identify meta-perceptions and the effect on BID due to the 
influential power these persons may have on an individual and in turn the increased risk 
for Eds, which has been previously demonstrated in the literature.34,36,38,39 Within our 
sample, cheerleaders reported a smaller silhouette for the DBI for all three levels of meta-
perceptions, which identifies that the cheerleaders felt that the peers, parents, and coaches 
desired them to be smaller in body size and shape compared to their current status. The 
largest, meaningful discrepancy between PBI and DBI and meta-perceptions was found 
for coaches, which is consistent with a previous study.36 Coaches have been identified as 
being the most prominent influence on athletes at the interpersonal level.53 With this 
influence, it is important for coaches to understand the impact of their behaviors and 
actions on athletes’ mental health and overall body image. It has been documented that 
coaches may act more favorably towards athletes who exhibit a body type that aligns with 
their personal desires and is deemed to be a more appropriate body size for the sport of 
cheerleading.54 This favoritism can greatly affect a cheerleader who may perceive 
themselves as not aligning with those sport specific body ideals. In previous research, 
athletes who may be taller, heavier, or have a higher BMI have reported perceiving that 





should be aware of the potential impact they have on athletes and be cautious of 
commenting on weight and body size towards any athlete.  
Clinical Implications  
 Cheerleaders are faced with similar athletic requirements as gymnasts and 
dancers. An additional similarity is the risk of suffering from an ED and BID. However, a 
noted difference between these sports and cheerleading is the immediate access to 
healthcare to provide insight for nutritional, psychological, and medical advice. Having 
access to healthcare providers, like an athletic trainer, can impact the cheerleading 
population by providing nutritional education and performance, as well as screen for 
potential ED risk. Special attention and additional education should be provided focusing 
on ED risk as cheerleaders transition to a college team. While there are some teams that 
do have access to medical oversight, such as athletic trainers or team physicians, the 
majority do not which make these findings more concerning for cheerleading 
populations. While a full interview is the gold standard for diagnosing ED, other 
assessment tools, like the EAT-26 used in the current study, can be used to help identify 
those individuals at the highest risk. It is important to note that a healthcare provider 
using these assessments can only identify risk and should collaborate with a mental 
health professional to facilitate referral to a physician if necessary. 
Limitations and Future Research 
While this was the first study to include the All-Star cheerleading population, the 
following limitations should be considered. Due to the snowball sampling methods 
utilized to recruit participants, an acceptable response rate could not be achieved. 





validated tool, the measure should not be used to diagnose individuals, therefore we 
cannot conclude that the participants in this study who were classified at risk in fact had a 
clinical ED. Additionally, the EAT-26 is a self-reported measure, therefore the authors 
must assume all participants responded honestly and accurately. Finally, the SIL was 
used to assess BID which is not the gold standard of classification of the disorder. 
Cheerleading has participants worldwide, therefore the results of our study cannot be 
generalized to the entire population. Future research should include a larger sample size 
from a variety of geographical regions. Additionally, ED risk should be evaluated in male 
cheerleaders. 
Conclusions 
The findings of this study indicate cheerleaders, both in the All-Star and college 
setting, are at risk for EDs and BID. Over one fourth of All-Star cheerleaders and over 
one third of college cheerleaders were identified to experience attitudes and behaviors 
associated with EDs. These findings highlight the need for heightened awareness towards 
the ED risk these athletes face, and increased education surrounding the topic of overall 
health and well-being for cheerleaders of all ages is warranted. Moreover, our findings 
indicate the midriff uniform and coaches, have the largest impact on the BID of female 
athletes. Coaches should consider this impact when choosing uniform types and should 
further evaluate this clothing option to determine its use in the future in both the All-Star 
and college settings. It is recommended the USASF and NCAA both look to incorporate 
adequate training for coaches and gym owners to understand the impact they have on 
their athletes, as well as look to increase the use of healthcare professionals, such as 









Table 2.1 Questions asked related to Sex-Specific Figural Stimuli Silhouettes  
Self-Perceptions  
1. Which picture best represents who you are now in everyday clothing (example: 
what you wear to school)? 
2. Which picture best represents who you would like to be in everyday clothing 
(example: what you wear to school)?   
Self-Perceptions – Female Uniform  
3. Which picture best represents who you are now in your midriff uniform? 
4. Which picture best represents who you would like to be in your midriff uniform? 
5. Which picture best represents who you are now in your full-length uniform? 
6. Which picture best represents who you would like to be in your full-length 
uniform? 
Self-Perceptions – Male Uniform 
7. Which picture best represents who you are now in your competitive uniform? 
8. Which picture best represents who you would like to be in your competitive 
uniform? 
Meta-perceptions  
9. If your peers (friends/teammates) select a picture that represents you now, what 
pictures do you think they would select? 
10. How do you think your peers (friends/teammates) would like you to look like? 
11. If your parents/guardian selects a picture that represents you now, what pictures do 
you think they would select? 
12. How do you think your parents/guardian would like you to look like? 
13. If your coach selects a picture that represents you now, what pictures do you think 
they would select? 





Table 2.2 Descriptive statistics presented as mean (standard deviation) for self-reported 
age, weight, height, and body mass index.  
 Females  
All (N = 268) 
Mean ± SD 
All-Star (N = 
134) 
Mean ± SD 
College (N =134) 
Mean ± SD 
 
P-Value 
Age (years) 17.9 ± 2.7 16.0 ± 2.4 19.8 ± 1.3 ≤ .001 
Weight (kg)     
 Current 58.7 ± 11.7 57.9 ± 11.8 59.5 ± 11.6 .378 
 Highest 61.0 ± 13.4 59.5 ± 13.9 62.6 ± 12.9  .391 
 Lowest 51.0 ± 14.5 47.9 ± 16.6 55.9 ± 9.8 .033 
 Ideal 54.5 ± 9.4 53.1 ± 9.0 54.1 ± 9.8 .330 
 Current-Ideal 4.2 ± 6.0 4.8 ± 7.5 3.6 ± 3.9 .240 
Height (cm) 161.5 ± 14.0 163.3 ± 18.1 159.6 ± 8.1 .891 
BMI (kg/m²) 16.1 ± 3.12 16.5 ± 3.4 15.8 ± 2.9 .198 
p-value for mean differences between All-Star and collegiate cheerleaders. 







Table 2.3. Proportions of participants classified as at risk for ED for the entire 
sample and by cheer team type, squad type, and position.  












All Participants (n = 
268) 
34.3 (92) 4.1 (11) 17.9 (48) 12.3 (33) 
Team Type      
   All-Star (n = 134) 27.6 (37)* 4.5 (6) 15.7 (21) 7.5 (10) 
   College (n = 134) 41.0 (55)* 3.7 (5) 20.1 (27) 17.2 (23)  
Squad Type       
   All-girl (n = 173) 34.1 (59) 4.6 (8) 20.2 (35) 9.2 (16) 
   Coed (n = 95) 34.7 (33) 3.2 (3) 13.7 (13) 17.9 (17)  
Position      
  Flyers (n = 88) 37.5 (33) 5.7 (5) 18.2 (16) 13.6 (12) 
  Bases (n = 127) 32.5 (41) 2.4 (3) 17.5 (22) 12.7 (16) 
  Back Spot (n = 53) 34.0 (18)  5.7 (3) 18.9 (10) 9.4 (5) 







Table 2.4. Descriptive statistics presented as mean (standard deviation) for total EAT 
26 score and EAT-26 subscale scores.   
 Total EAT-
26 
Mean ± SD 
Dieting 
Mean ± SD 
Bulimia 
Mean ± SD 
Oral 
Control  
Mean ± SD 
All Participants (n = 
268) 
10.6 ± 10.7 6.4 ±7.6 2.1 ± 2.4 2.2 ±2.7 
Team Type     
   All-Star (n = 134) 10.3 ± 0.9 7.1 ± 0.6* 2.1 ± 0.2 2.9 ± 0.3 
   College (n = 134) 11.1 ± 1.0 8.0 ± 0.7* 2.7 ± 0.2 2.5 ± 0.2  
Squad Type       
   All-girl (n = 173) 9.6 ± 0.7** 7.1 ± 0.5 2.2 ± 0.2 2.2 ± 0.2 
   Coed (n = 95) 12.4 ± 1.3** 8.5 ± 0.9 2.6 ± 0.3 3.4 ± 0.3 
Position      
  Flyers (n = 88) 11.1 ± 9.5 7.2 ± 7.2 2.1 ± 2.2 1.9 ± 2.3 
  Bases (n = 127) 10.7 ±11.4 6.1 ± 7.7 2.1 ± 2.6 2.5 ± 3.0  
  Back Spot (n = 53) 9.7 ± 11.1  5.8 ± 8.1 1.9 ± 2.3  1.9 ± 2.6  
*Significant (p<0.05) difference between Dieting subscale and Team Type. 







Table 2.5. Proportion of participants classified as at risk for pathogenic behaviors for 


















All Participants (n = 
268) 
15.3 (41) 11.9 (32) 11.9 (32) 5.2 (14) 5.2 (14) 
Team Type      
   All-Star (n = 134) 12.7 (17) 8.2 (11) 6.7 (9) 4.5 (6) 6.0 (8) 
   College (n = 134) 17.0 (24) 15.7 (21) 17.2 (23)* 6.0 (8) 4.5 (6) 
Squad Type        
   All-girl (n = 173) 15.6 (27) 9.8 (17) 11.6 (20) 4.0 (7) 3.5 (6) 
   Coed (n = 95) 14.7 (14) 15.8 (15) 12.6 (12) 7.4 (7) 8.4 (8) 
Position       
  Flyers (n = 88) 20.5 (18) 9.1 (8) 13.6 (12) 6.8 (6) 4.5 (4) 
  Bases (n = 127) 10.3 (13) 14.3 (18) 12.7 (16) 4.0 (5) 6.3 (8) 
  Back Spot (n = 53) 18.9 (10) 11.3 (6) 7.5 (4) 5.7 (3) 3.8 (2) 









Table 2.6. Descriptive statistics for Females presented as mean 
(standard deviation) for participants self-reported Likert scale anchors 
from silhouettes for perceptions and meta-perceptions with body mass 
index values (kg/m2). 




Self-Perceptions    
 Daily Clothing  3.22 (0.93) 2.62 (0.75) 
 Midriff Uniform   3.32 (1.09) 2.48 (0.77) 
 Full-length Uniform  3.16 (0.98) 2.55 (0.75) 
Meta-Perceptions    
 Peers/Teammates  2.96 (0.89) 2.77 (0.71) 
 Parents  2.98 (0.88)  2.83 (0.73) 
 Coaches  3.16 (1.01) 2.61 (0.79) 
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Figure 2.1. Sex-Specific Figural Stimuli Silhouettes. Female BMI anchors: 1= 17.8, 2= 









Figure 2.2. Body image scores for one-way within subjects, repeated measures 
ANOVA with 6 values for perceived and desired body image was conducted to 
determine differences in body image perceptions across clothing types (daily clothing, 
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Figure 2.3. Body image scores for one-way within subjects, repeated measures 
ANOVA with 6 values for perceived and desired body image was conducted to 
determine differences in body image across meta-perceptions (peers, parents, coaches) 
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Examination of the Prevalence of Female Athlete Triad Components 


































1Allison B. Smith; Jennifer L. Gay, Dawn M. Emerson, Mark A. Sarzynski, Shawn M. 






Background: Competitive cheerleaders may be at risk of suffering from the Female 
Athlete Triad (Triad) but there is limited current research available. The purpose was to 
examine individual and combined Triad components (low energy availability (LEA) with 
or without an eating disorder (ED), menstrual cycle dysfunction, and low bone mineral 
density (BMD)) within collegiate cheerleaders. 
Methods: Cheerleaders (n=19; age: 20.3±1.2 years, height: 160.7±7.8 cm, weight: 
58.7±7.8 kg) completed anthropometric measurements (e.g., age, height, weight, body 
composition), health history questionnaires, resting metabolic rate, the Eating Disorder 
Inventory (EDI-3), the EDI-3 symptom checklist, blood sample, and DXA scan prior to a 
7-consecutive day study. Participants completed a dietary and exercise food log for 7 
days and wore Polar watches to track total daily and exercise energy expenditure. 
Frequencies and proportions with 95% confidence intervals were calculated for EA risk, 
ED risk, and pathogenic behaviors. Chi-square analysis was used to determine the 
difference between cheerleaders who experience LEA with or without ED risk. 
Results: Frequencies and proportions were calculated for LEA risk, ED risk, and 
pathogenic behaviors. . All cheerleaders demonstrated LEA for days they participated in 
cheerleading practice (n=3 days), 52.6% demonstrated LEA with the risk of ED, and 
47.4% demonstrated LEA with no risk of ED, 52.6% self-reported menstrual dysfunction, 
14% experienced menstrual dysfunction via hormonal assessment, and 0% demonstrated 
low BMD. Overall, 47.7% presented with one Triad component, 52.6% demonstrated two 
Triad components using self-reported menstrual data, and 10.5% demonstrated two Triad 





Conclusions: All cheerleaders displayed LEA with more than half of cheerleaders 
displaying LEA with an ED risk. Most cheerleaders displayed 1-2 components of the 
Triad, with LEA with or without an ED and menstrual cycle dysfunction being the most 
common or in combination. These findings support the need for increased education on 
the Triad and medical oversight for competitive college cheerleaders.  
Keywords: Female athlete triad, low energy availability, menstrual dysfunction, bone 
mineral density, competitive cheerleading. 
Introduction 
 
Over the last two decades, competitive cheerleading has grown in popularity as a 
sport in both the adolescent and college aged populations with estimates suggesting over 
a million annual participants.1,2 This growth is a result of a transition from the previous 
role of cheerleaders who statically stood on the sidelines of sporting events promoting 
crowd involvement, to the now dynamic and engaging sport that places an emphasis on 
athletic and acrobatic skills. Due to this increase of full body, high intensity, athletic 
demands, competitive cheerleading is comparable to other sports like gymnastics, ballet, 
swimming, and diving. These sports have a long-reported history of increased risk of 
eating disorders (EDs) due to the emphasis of lean body shape and the aesthetic nature of 
the activities required.3,4 This risk of EDs also places those who participate in 
cheerleading and other aesthetic sports at risk for low energy availability (LEA), which is 
a component of the Female Athlete Triad (Triad).5  
 The Triad is defined by the American College of Sports Medicine (ACSM) as an 
interrelated condition that involves LEA with or without an ED, menstrual dysfunction, 





consequences, specifically complications that involve the cardiovascular, endocrine, 
reproductive, skeletal, gastrointestinal, renal, and central nervous systems, and mental 
health.5 In 2014, the International Olympic Committee (IOC) defined a new concept 
termed Relative Energy Deficiency in Sport (RED-S) which sought to expand the 
components of the Triad to include impaired metabolic rate, menstrual function, bone 
health, immunity, protein synthesis, and cardiovascular health.6 The IOC acknowledged 
the three identified components of the Triad do exist within the newly proposed 
syndrome and stressed the importance of examining them individually. One main 
difference between the Triad and the RED-S descriptions is that within RED-S, LEA can 
be present when energy intake (EI) and total daily energy expenditure (TDEE) are 
balanced, which would indicate there is not a deficit present.6,7 
LEA, the precursor of other Triad components, is defined when an individual 
reaches a level of EA ≤ 30 kcal/kg fat free mass (FFM) and can occur with or without a 
diagnosis of an ED.8 While the exact etiology of LEA is not precisely known, EA may 
reach low levels by either unintentional or intentional methods.5,7-10 Unintentionally 
achieved LEA is often due to the unawareness of proper sport specific needs or lack of 
education altogether on the physical and physiological needs for athletes.5,8,9 Intentionally 
lowered EA can occur by increasing the overall exercise energy expenditure (EEE) 
greater than EI or the inverse, lowering EI more than the energy expenditure. Methods for 
intentionally altering dietary intake can include pathogenic behaviors such as binge 
eating, purging, self-induced vomiting, use of diet pills or laxatives, engaging in 
excessive exercise, and fasting.5,11-14 These pathogenic behaviors may morph into clinical 





EDs are mental health conditions classified by the Diagnostic and Statistical 
Manual of Mental Disorders fifth edition (DSM-5) and include anorexia nervosa, bulimia 
nervosa, binge eating disorder, other specified feeding and EDs, and unspecified feeding 
and EDs.14 These five categories were updated with the acceptance of the DSM-5 and 
allow for more precise inclusion and treatment of feeding and EDs. In addition to the 
reported complications of these disorders (irritability, insomnia,15 obsessive-compulsive 
behavior towards food,14 effects on the individual’s teeth, and electrolyte imbalance16), 
EDs have also been linked to psychological problems (depression, anxiety, and suicide). 
Additionally, prolonged energy restriction has been documented to compromise athletic 
performance in a variety of sports.5,7,8,11 These clinical EDs are commonly focused 
around EI which greatly affects energy balance (EB). EB is defined as the total dietary EI 
minus TDEE with the equation being EB=EI-TDEE and indicates how body weight 
(silhouette) can change over time. The negative effects of EB include being underweight, 
which can lead to a reduced metabolism, malnutrition, overall low bone mass, decreased 
hormonal function, and lack of concentration.17,18 EB should not solely be used as part of 
the diagnostic criteria for LEA. Previous literature has documented that athletes have 
experienced amenorrhea, a component of the Triad, while also maintaining a stable 
weight, which indicates a lack of causation between EB and LEA.19-22  
The second component of the Triad is menstrual dysfunction which spans a 
continuum that ranges from healthy eumenorrhea to oligomenorrhea to functional 
hypothalamic amenorrhea (FHA).7 Reproductive hormone function is most commonly 
recognized by amenorrhea, which is defined as the absence of menstrual cycles for more 





hypothalamic amenorrhea, which is caused by a lack of the pituitary gland secreting 
luteinizing hormone (LH) at high frequencies.5,24 There have been reports that when an 
individual suffers from LEA for as few as five days, there is a significant change in the 
LH pulsatility, which may lead to suppression of ovarian function and skeletal 
demineralization.24 These complications have long-term consequences which may be 
irreversible.  
BMD is the third component in the Triad, which ranges from optimal bone health 
to osteoporosis and is assessed through the gold standard measurement of a dual-energy 
X-ray absorptiometry (DXA) scan.5,7,25 The International Society for Clinical 
Densitometry recommends that DXA scan results utilize the Z-score for diagnosis of 
osteoporosis, which compares an individual’s results to age and sex-matched controls. 
Osteoporosis, characterized by compromised bone strength, which predisposes 
individuals to fractures, is quantified by a Z-score of ≤ -2.0 whereas the precursor 
condition, osteopenia, is defined as a Z-score ranging from -1.0 to -2.0.7 Athletic 
participation impacts BMD, as shown by the findings of athletes reporting 5-15% higher 
Z-scores compared to nonathletes.5,26-28 However, when athletes suffer from other 
components of the Triad, there are decreases in overall bone health and increased rates of 
diagnosed low BMD (what is the definition of low BMD?). Prevalence of low BMD in 
amenorrheic athletes ranges from 1.4% to 50.0%,29-39 which demonstrates the importance 
of early detection and treatment of all Triad components.  
Previous Triad research in sports has revealed a high prevalence of individual 
Triad components when the sport has an emphasis on leanness and aesthetic appeal.5 





There has been minimal research focused on the cheerleading population,40-42 with what 
has been presented being outdated and lacking a reflection of the new generation of the 
sport. This gap in the literature coupled with the known lifelong health consequences that 
result from the Triad components and the large size of the cheerleading population, 
indicate there is a desperate need for updated research and recommendations for athletes, 
coaches, and governing organizations. Therefore, the purpose of this study was to 
examine the individual and combined Triad components of LEA with or without an ED, 
menstrual dysfunction, and low BMD within competitive college cheerleaders.  
Materials and Methods 
Participants 
 College cheerleaders (n=19; age: 20.2 ± 1.24 years, height: 160.71 ± 7.7 cm; 
weight: 58.67 ± 7.75 kg) who were an active and participating member of a southeastern 
university cheerleading team participated in this study. Active and participating was 
defined as those cheerleaders who were members of a college or university institution 
cheerleading team and who completed a minimum of 3 practices per week. Participants 
were excluded if they were unable to complete 3 practices per week during the time of 
the study collection, were unable to participate due to injury or illness, and were not a 
member of the college or institution. All 19 participants completed self-report measures 
related to menstrual dysfunction. However, only 14 participants were able and willing to 
provide a viable blood sample to be used in the hormonal analysis to determine menstrual 
dysfunction. Approval for the study was obtained from the institutional review board, and 







Demographic Survey  
The basic demographic survey included age, education level, cheerleading 
participation history, current cheerleading experience, exercise background, and general 
medical history including menstrual cycle history. Additionally, self-reported measures 
related to weight included current weight, highest past weight, lowest past weight, ideal 
weight, and mental weight. Ideal weight is defined as the weight in which the individual 
would like to be at. Mental weight is defined as the perceived body weight in which the 
individual would reach if no conscious effort were made to control weight.  
Anthropometric Measurements  
Multiple anthropometric measurements were collected including height (cm), 
weight (kg, self-report and measured), and body composition. Height was taken using a 
stadiometer (Shorr Productions, Maryland) to the nearest 0.1 cm. Weight was measured 
wearing minimal clothes to the nearest .01 kg with a scale (Tanita, 331S, Tokyo, Japan). 
Body composition (FFM, fat mass, BMD) were assessed using DXA (GE Lunar Prodigy 
densitometer).  
Dual-Energy X-ray Absorptiometry (DXA)  
DXA was used to measure bone mineral density (BMD) (g/cm2) of the lumbar 
spine (L1-L4) total left hip, left femoral neck, and total body utilizing a GE Lunar 
Prodigy densitometer. Participants underwent the DXA scan after an overnight fast (12 
hour fast), a lack of vigorous exercise at least 15 hours prior to scan, and without 
consuming caffeine and alcohol during the preceding 24 hours. Scoring of the BMD was 





the average scores of subjects who are the same age, sex, weight, and ethnic 
background.5,51 Z-scores which fall between -1.0 and +1.0 were considered normal BMD 
whereas a score below a -1.0 is described as a low BMD. A diagnosis of osteoporosis was 
found when the z-score is below -2.0.5,51 
Resting Metabolic Rate (RMR)  
RMR was measured using indirect calorimetry (Microlife MedGem; HealtheTech, 
Golden, CO) to identify the calories expended by each participant at rest. The MedGem is 
a clinically validated measurement device that assesses RMR and has an interclass 
reliability range of .91-.97 (mean = .94).43,44 While other methods to assess RMR are 
available, the MedGem is a quick, minimally invasive, and simple method.  
Low Energy Availability (LEA) with or without an eating disorder (ED) 
LEA was defined as EI – EEE relative to lean body mass in kilograms.8 LEA was 
assessed on normal training days (3 practices) over a seven consecutive day period. LEA 
was defined as < 30 kcal/kg FFM and ED risk was defined if a participant reported an ED 
risk from the EDI-3 and/or the EDI-3 SC. LEA without an ED was defined as when a 
participant presented with LEA but was not deemed at risk for an ED from the EDI-3 
and/or the EDI-SC.  
Energy Intake (EI) 
EI was assessed from a 7-day diet log during the study. Each participant was 
asked to document all food and beverages including description of the type of food, meal 
type (breakfast, lunch, dinner, snack), and the amount consumed for each of the 7 days. 
Participants logged their intake into the food processing software FoodProdigy (ESHA 





and macronutrients consumption (carbohydrates, proteins, fats). Macronutrients were 
analyzed using the ACSM recommendations for carbohydrates (5-7 g/kg of body weight 
per day for moderate activity), proteins (1.2-2.0 g/kg of body weight per day), and fats 
(20-35% of total EI).45  
Exercise Energy Expenditure (EEE) 
Three methods were used to determine EEE associated with cheerleading 
activities: (1) Polar Ignite watches, (2) Polar H10 heart rate chest monitors, and (3) for 
the exercise sessions where the participants were unable to wear the watch for the full 
duration of the exercise bout, the compendium of physical activities by Ainsworth et al.46 
to determine the appropriate metabolic equivalent (MET). After the conversion to MET 
values, those values were used to calculate the energy expenditure by utilizing the 
Heyward47 equation: EEE= duration(minutes) x ((METs x 3.5 x weight (kg))/200). 
Total Daily Energy Expenditure (TDEE) 
Polar Ignite watches (Polar Electro Co., Woodbury, NY, USA) were worn 
continuously throughout the study to monitor TDEE and EEE. The watch is a non-
invasive method of data capture that can be worn in all conditions (i.e., practice, lifting, 
swimming, showering, etc.). Various brands of heart rate monitors, including POLAR 
brand, were found to accurately assess heart rates during rest and moderate activity (r > 
0.90, SEE < 5 beats/min).48,49 
Eating Disorder Inventory-3 (EDI-3) 
The EDI-3 is a self-reported measure used in identifying patients with ED patterns 
and consists of 91 items organized into 12 primary scales. The EDI-3 yields six 





Interpersonal Problems, Affective Problems, Over-control, and overall Psychological 
Maladjustment composite) and one ED specific composite (Eating Disorders Risk 
Composite). Test-re-test reliability is very high with the eating disorder risk coefficient at 
.98 and a median value of .95; and the General Psychological Maladjustment coefficient 
at .97, with a median value of .93; the current study reliability was .85. EDI-3 inventories 
are copyrighted surveys from Psychological Assessment Resources, Inc. Permission for 
use is granted with purchase of inventory.  
Scoring of the EDI-3 utilizes a computer-based scoring system which assess 
outcomes for each participant. The scoring system provides an individualized report with 
raw scores, T scores, percentiles, and qualitative classifications which include low 
clinical, typical clinical, and elevated clinical for all scales.50 Ranges for classifications 
are based on percentile ranges for U.S. Adult Combined Clinical sample; low clinical 
ranges from the 1st to the 24th percentile, typical clinical ranges from the 25th to the 66th 
percentile, and elevated clinical ranges from the 37th to the 99th percentile.50 In order to 
account for response style such as irregular deviant or anomalous response patterns, to be 
considered at risk for ED using the EDI-3 participants had to be identified as having at 
least 2 or more composite scores in the “typical clinical” or “elevated clinical” 
classifications.  
Eating Disorder Inventory-3 Symptom Checklist (EDI-3 SC) 
The EDI-3 SC is an additional self-report screening tool to help identify patients 
with ED patterns. This tool provides data regarding frequency of symptoms (i.e., binge 
eating; self-induced vomiting; exercise patterns; use of laxatives, diet pills, and 





engaging in behaviors and ranges between 10 to 42 questions. If a yes is denoted, 
additional follow up questions related to frequency are answered. If a participant reports a 
yes to a specific behavior but then also reports not engaging in the behavior in the last 3 
months, this participant would not be classified as at risk. The EDI-3 SC is copyrighted 
from Psychological Assessment Resources, Inc. Permission for use is granted with 
purchase of inventory. To be considered at risk for ED on the EDI-3 SC, participants 
must meet criteria for at least one pathogenic behavior.  
Self-Reported Menstrual Cycle Assessment  
Participants completed questionnaires (demographic survey and EDI-3 SC) to 
document age of menarche, frequency of cycles per year, frequency of missed periods, 
history of disease, and use of birth control. Primary amenorrhea was defined as an 
absence of a menarche cycle by age 15,5 therefore if a participant reported an age of 
menarche higher than the age of 15 they are deemed at risk for primary amenorrhea. 
Secondary amenorrhea was defined as a cessation of a cycle after the original onset. To 
be considered at risk for secondary amenorrhea, participants reported having a cessation 
of a menstrual cycle after the age of menarche. To be classified at risk for overall 
menstrual dysfunction, participants had to identified at risk for either primary 
amenorrhea, secondary amenorrhea, or a combination of both.  
Hormonal Menstrual Cycle Blood Assessment  
 Blood was collected following an overnight fast of at least 7 hours. Participants 
were asked to sit comfortably while the sample was collected via venipuncture. All blood 
samples were allowed to clot while sitting at room temperature for 30 minutes followed 





until analysis. All serum samples were assayed for estradiol and analysis was completed 
by Bio Reference Laboratories (Elmwood Park, NJ). Bio Reference Laboratories utilize 
cut off points for the various menstrual cycle phases which include follicular phase = 
6.20 – 315.00 (pg/mL), ovulation phase = 28.60 – 525.00 (pg/mL), luteal phase = 7.69 – 
752.00 (pg/mL), and postmenopausal = <5.00 – 51.60 (pg/mL).  
Procedures  
After approval from the institutional review board, the research team members 
attended cheerleading practices during February and March of 2021 on the campus of a 
southeastern conference university to share details and recruit participants for the study. 
College cheerleaders who were interested in participating provided the research team 
with their contact information. During an informational meeting, participants provided 
consent, anthropometric measurements, RMR, DXA scans, and all surveys were 
completed. If the participant was fasted at that time, the blood sample was taken. If not 
fasted, an appointment was scheduled for later during the collection week for the sample 
to be collected. Participants were provided written and verbal overviews of all study 
procedures, which included instructions on food and exercise logs and watch usage. Self-
reported EI (foods and fluids) and planned and intentional exercise began the morning 
following the informational meeting and continued for 7-consecutive days, which 
included 3 college cheerleading practice days. During the 3 practice days EEE was 
calculated and used to determine EA. Normal exercise and sport related activities (i.e., 
college cheerleading practices), as well as food and fluid intake were emphasized 
throughout the duration of the study. At the conclusion of the 7 days, all research 





Statistical Analysis  
Data were collected and input into SPSS statistical software (SPSS Inc., Version 
27, Armonk, NY) for all analyses. Alpha level was set at p< .05. Using G*Power 
Statistical software52 for Chi-square analysis with a large effect size (0.7), the power 
calculation indicated sample size of 17 participants was needed with estimated power 
being 0.80. Means and standard deviations were used for all demographic information 
and RMR, TDEE, EEE, and EA. Frequencies and proportions were calculated for EA 
risk, ED risk, and pathogenic behaviors. Chi-square analysis was used to determine the 
difference between cheerleaders who experience LEA with or without ED risk.   
Results  
Twenty-one participants began the study, with 2 dropping out due to inability to 
complete all components of the study, yielding a total of 19 participants. Statistical power 
for chi square analysis was achieved when utilizing self-report data to categorize 
menstrual dysfunction, however when using more reliable hormonal assessments for 
menstrual dysfunction, power was not achieved. There were 4 instances where EEE 
values were not captured by the Polar watches and the equation estimation was used to 
determine EA.  
The distribution of ethnicity for all participants was 63.2% (n = 12) Caucasian, 
15.8% (n = 3) African American, 10.5% (n = 2) Hispanic American, and 10.5% (n = 2) 
Multiethnic; and academic status was 10.5 % (n = 2) Freshman, 42.1% (n = 8) 
Sophomore, 10.5% (n = 2) Junior, and 36.8% (n=7) Senior. Cheerleaders identified their 
primary cheer position as flyer (31.6%, n = 6), base (47.4%, n = 9), and back spot 





Energy Needs Assessment and Low Energy Availability  
The energy needs assessments (i.e., RMR, EI, EEE, EA) are presented in Table 
3.2. All participants (100%, n = 19) demonstrated a negative EB over the course of the 7-
day study. The average energy needs assessment from all participants are as follows: 
RMR (1263.7 ± 147.6 kcals;), EI (1384.7 ± 391.8 kcals;), and EEE (746.0 ± 218.6 
kcals;). When examining macronutrient intake, 100% (n = 19) of cheerleaders under 
consumed carbohydrates, 82.2% (n = 16) under consumed proteins, 15.8% (n = 3) 
consumed the recommended number of proteins (95%), 26.4% (n = 5) under consumed 
fats, and 73.7% (n = 14) consumed the recommended amount of fats. The average EA for 
all 19 participants was 12.48 ± 8.01 kcals/kg FFM/day: with 100% (n = 19) being 
identified as being at a level of LEA.  
Eating Disorder Risk and Pathogenic Behaviors  
This study determined ED risk through two methods: the EDI-3 and the EDI-3 
SC. There were no cheerleaders who demonstrated risk by only the EDI-3; however, 
42.1% (n = 8) were at risk for the EDI-3 SC only, while 10.5% (n = 2) were at risk for 
ED for both the EDI-3 and the EDI-3 SC. Further examination of the EDI-3 SC 
demonstrated 21.1% (n = 4) of cheerleaders reported engaging in 2 behaviors and 31.6% 
(n = 6) reported engaging in at least 1 behavior. Restricting was the most common 
behavior with 52.6% (n = 10) of cheerleaders self-identifying that they had engaged in 
restricting. Other behaviors that were reported included self-induced vomiting or purging 
(5.3%, n=1), use of laxatives (10.5%, n = 2), and use of diet pills to control weight (5.3%, 
n = 1). Cheerleaders reported using planned and intentional exercise aside from 





exercised to lose weight 25%-50% of the time. Pathogenic behaviors and percentage of 
time exercise was used to control weight can be found in Table 3.3. Primary scales and 
composite scores for the EDI-3 tool are presented in Table 3.4. 
Low Energy Availability with or without an eating disorder 
When examining LEA with an ED and LEA without an ED, our study discovered 
52.6% (n = 10) of cheerleaders were demonstrating LEA with an ED while 47.4% (n = 9) 
were at a level of LEA without an ED.  
Menstrual Cycle Dysfunction  
Overall, 52% (n = 10/19) of cheerleaders self-reported menstrual dysfunction in 
some capacity, 21.1% (n = 4/19) reported having experienced primary amenorrhea, and 
52.6% (n = 10/19) reported secondary amenorrhea. Hormonal menstrual cycle assessment 
revealed 14.2% (n = 2/14) demonstrated below threshold levels for estradiol indicating 
hormonal menstrual dysfunction. Cheerleaders reported 63.2% (n = 12/19) were currently 
taking a birth control method at the time of the study. When asked the purpose of using 
the birth control, 26.3% (n = 5) reported use as a contraceptive, 15.8% (n = 3) reported 
use as a method to ease their cycle symptoms (flow rate, cramps, etc.), and 21.1% (n = 4) 
chose not to respond to the question.  
Bone Mineral Density  
BMD values for total body, spine, legs, pelvis, segmental lumbar levels, total left 
femur, and left femoral neck are presented in Table 3.2. No participants were identified 
as having a z-score which would place them at risk for low BMD. 





Overall, 47.7% (n = 9) cheerleaders demonstrated one component, while 52.6% (n 
= 10) demonstrated two components of the Triad when using self-report data, and 10.5% 
(n = 2) demonstrated two components of the Triad when using the hormonal assessment 
data. No participants were identified as suffering from low BMD, therefore, the two 
components which were identified in the sample were LEA with or without an ED and 
menstrual dysfunction. Triad component frequencies and proportions are presented in 
Table 3.5.  
Discussion  
Competitive cheerleading is comparable in athletic demands to sports such as 
ballet, swimming, diving, figure skating, and gymnastics. Additionally, cheerleaders also 
are at risk of suffering from components of the Triad due to the emphasis on physical 
appearance, lean body shape, low body weight, but also on elite athletic ability. The 
purpose of this study was to examine individual and combined Triad components of LEA 
with or without an ED, menstrual dysfunction, and low BMD within competitive college 
cheerleaders. Our findings suggest competitive cheerleaders are at risk for Triad 
components, specifically LEA with or without and ED and menstrual dysfunction. 
Low Energy Availability 
Overall, LEA was the most prevalent Triad component for cheerleaders with 
100% of the sample demonstrating below 30 kcal/kg FFM. LEA has been identified as 
being the most prevalent component of the Triad and is the underlying cause for the 
physiological changes to both the reproductive system and bone, as well as declines in 
sport performance.5-7,53,54 When compared to other athletic groups, our study had higher 





(22%) and volleyball players (20%).55-58 Similar results were found within synchronized 
swimmers, where 100% were also found to be at a level of LEA over the course of a 4 
week study.59  
This is the first study to examine LEA within a sample of competitive 
cheerleaders but the high rates of LEA within the sample may be a result of multiple 
factors. The Triad Coalition outlines 4 distinct pathways for LEA: disordered eating 
behaviors, a clinical ED, intentional weight loss without a clinical ED, or inadvertent 
undereating due to a lack of knowledge of caloric need for activity.7,60 Athletes in general 
have 2-3 times higher risk for suffering an ED in sports that have weight classifications, 
aesthetic ideals, or require athletes to wear tight or revealing clothing. Those that deem a 
smaller body shape advantageous for the sport have been noted for even higher risk.40,61-
64 Competitive cheerleading is a highly aesthetic sport which is judged in a  subjective 
manner and often has athletes wear revealing uniforms; therefore, it is reasonable the 
participants may suffer from disordered eating or clinical EDs which could lead to LEA. 
LEA caused by intentional weight loss without an ED within this sample may be due to 
the period of data collection. This study was completed during the point in the season 
where the participants were preparing for the National competition in which they wanted 
to look their best. This factor may have led participants to engage in intentional weight 
loss.  
LEA caused by inadvertent undereating is the most logical cause within this 
sample. As stated previously, there has been no research to date to understand the energy 
needs for competitive cheerleading; therefore, most cheerleaders and coaches may be 





access to formal registered dietitians or nutritionists. While having access to these 
resources would be exponentially beneficial to this population, it is not feasible for all 
competitive cheerleaders to take part in registered dietitian or nutritionist services. Due to 
the high percentage of cheerleaders with LEA, it is recommended that simple nutritional 
education opportunities are provided to cheerleaders. Athletes who are provided 
opportunities to increase their nutritional knowledge were more likely to consume high 
quality diets which included fruits, vegetables, and energy providing carbohydrate-rich 
foods which could help increase overall levels of EA.65-67 
LEA with or without an Eating Disorder Risk 
More than half of our cheerleaders demonstrated LEA with an ED risk, whereas 
47.2% revealed LEA without an ED risk. Overall prevalence of ED risk varies when 
examining athletes compared to non-athletic controls, with 18-20% of athletes and 5-9% 
non-athletes demonstrating ED behaviors.68,69 This difference has become greater over 
the last decade with athletic population ED prevalence increasing approximately 10%.69-
73 When compared to other aesthetic sports, our findings are similar to results of literature 
focused on modern dancers (45%).74 and equestrian athletes (42%).63 Band artists and 
cheerleaders are comparable due to both activities being involved in college athletics but 
often not receiving healthcare oversight or research focus.70 The ED prevalence in these 
often understudied populations was 70.7% for band artists70 and 29.7% for auxiliary units 
(color guard, dance members, and majorettes);75 however, these studies utilized varying 
methods for ED identification (i.e., the EDI-3 vs the Eating Attitudes Test-26). When 
compared to previous cheerleading literature, 33% of cheerleaders were identified as 





This increase from the 2012 study40 may be explained by the increased athletic demands, 
media coverage, and overall athleticism of the sport.  
In the current study, the EDI-3 and EDI-3 SC were used to assess ED risk along 
with other comorbid psychological factors. When using these tools in combination, the 
authors were able to examine traditional psychological constructs such as dieting, 
bulimia, and body image dissatisfaction, comorbid constructs like self-esteem, maturity 
fears, and interpersonal alienation, while also examining pathogenic behaviors such as 
vomiting, use of diet pills, and over exercising.53 Cheerleaders within the current study 
did not report the traditional ED risks; however, they reported over 20% in the “typical 
clinical” or “elevated clinical” category in 4 psychological scales (interpersonal 
insecurity, emotional dysregulation, perfectionism, and maturity fears), and 2 composite 
scales (interpersonal problems and over control). The interpersonal problems composite 
score is composed of the interpersonal insecurity and interpersonal alienation scales, 
where the over control composite is composed of the perfectionism and ascetism scales. 
With our sample reporting “typical clinical” and “elevated clinical” classifications at such 
high frequencies, the composite scores were also high in those classifications.  
The interpersonal insecurity scales assess discomfort and apprehension in silent 
situations, expressing personal feelings to others, the tendency to isolate, and a level of 
worry about rejection and hurt that is caused by a lack of support, trust, or protection.50 
For this specific sample of cheerleaders, the high proportion of risk from this scale may 
be attributed to multiple factors. The first may be due to the fact the cheerleaders are 
meant to engage with and encourage people to show school spirit in loud areas where 





A second explanation may be due to this study taking place during the COVID-19 
pandemic where periods of isolation were at an all-time high. The participants within this 
study all experienced a non-traditional academic year that led to a period where 
cheerleading practices were canceled prior to the study beginning. An additional factor 
may be attributed to a feeling of lack of support from the athletic administration 
stemming from the lack of cheerleading specific practice space and resources such as 
strength and conditioning coaches and registered dieticians.  
The emotional dysregulation scale assesses mood instability, impulsivity, 
recklessness, anger, and self-destructiveness with the use of alcohol and drugs.50 The 
high proportion of at risk classifications could be explained from the sample all being 
current college cheerleaders. The maturation that occurs within the college years allows 
for individuals to reach the legal drinking age which may increase the impulsive actions 
and increase the frequency of drinking. The perfectionism scale assesses the extent to 
which a person places a premium on achieving high goals with the highest possible 
standards for personal achievement.50 Due to the subjective nature of the sport of 
cheerleading where judges score teams based on how in sync each member is, there is a 
high level of perfectionism attributed to the sport. The goal within the current 
cheerleading culture is to “hit zero” which means the routine was perfect with no judge’s 
deductions. These perfectionist traits are often seen as a motivator for cheerleaders and 
are used to enhance performance. However, these traits can quickly become unhealthy 
and have been documented in those who are at risk for EDs.76 As cheerleaders strive to 
be perfect, there can be an increase in overall stress and anxiety, which may also 





perfectionism scores due to the feelings of always having to be perfect at practices. The 
participants within this study are all competing with over fifty other teammates in hopes 
of competing at the end of year National competition. This pressure of “making the mat” 
can also increase perfectionism traits.   
The maturity fears scale assesses the desire to return to the security of childhood 
and is motivated by fears of psychosexual maturity.50 Competitive cheerleading requires 
sport-specific training which begins at an early age. This specialized training allows for 
cheerleaders to be at an extremely elite skill level by the time they reach the college 
setting. Most of the participants within the current study were previously on teams who 
were very successful, many winning the Cheerleading Worlds competition, which is 
thought to be the pinnacle event for the sport. With this success during their younger 
years, the high maturity fears may be explained by internal feeling of wanting to return to 
that previous time of cheerleading success. This desire to return to a young age may also 
impact wanting to be of a smaller body size which can increase feelings of body image 
dissatisfaction which has been linked as a risk factor for ED in cheerleaders.41 
Pathogenic Behaviors  
Our findings displayed competitive cheerleaders engaged in pathogenic behaviors 
which included restricting, vomiting, or purging, use of laxatives, use of diet pills, and 
the overuse of exercise. These behaviors are commonly seen within college and elite 
athletes.64,72,77,78 The current study findings demonstrate that cheerleaders present with 
higher rates than college athletes for dieting (52.6% vs 15.6%) and laxative use (10.5% 
vs 1.5%), similar rates for purging (5.3% vs 2.9%), but lower rates for binge eating (0% 





pathogenic behaviors were also common among female body builders,79 band artists,70 
color guard members and majorettes.75 When comparing rates between cheerleaders and 
band artists specifically, dieting rates were comparable (52.6% vs 51.2%), however band 
artists presented with higher for binge eating (0% vs 19%) and purging (5.3% vs 
16.7%).70 It is important to note that while the current study utilized the EDI-3 SC, 
literature focused on pathogenic behaviors has varying methodology with multiple 
screening tools being used.70,75,78,79 In collegiate cheerleaders, lower rates were found for 
binge eating (0% vs 11.8%), vomiting (5.3% vs 9.6%), and use of laxatives (10.5% vs 
19.9%) when comparing the current study with previous cheer literature. Higher rates for 
use of exercise were found with 89.5% reporting using exercise to control weight ≥25% 
of time vs 1.5% previously.40 
In the current study, cheerleaders did not have access to any formal strength and 
conditioning coaches or fitness instruction. This factor may indicate why the sample 
utilized a higher percent of exercise to control weight. With the increase in overall 
athletic ability in the sport of cheerleading, females may feel added pressure to stay fit to 
make college competitive cheer teams.  
While none of our participants reported ED risk solely from the EDI-3, there were 
a high number that did indicate risk from either only the EDI-3 SC or a combination of 
the EDI-3 and the EDI-3 SC. It is important to note some cheerleaders were at risk for 
LEA with an ED risk based off their risk for pathogenic behaviors. Pathogenic behaviors 
as well as the high classifications from psychological constructs (interpersonal insecurity, 
emotional dysregulation, perfectionism, and maturity fears) can lead to full ED behaviors 





which has led to a decrease pathogenic behavior incidence.80  Educational resources 
should be created for college cheerleaders and coaches which include fueling 
recommendations, information on eating disorder traits (e.g., intense fear of gaining 
weight, distorted body image, and obsessive traits related to food intake), and resources 
for if there is a problem. It is recommended these resources and information should be 
provided by a sports dietitian and/or health and safety personnel such as an athletic 
trainer or team physician/medical doctor.53 
Energy Needs Assessment  
Overall EI in cheerleaders was 1384 ± 391.80 kcals which is comparable to other 
college sports which include equestrian riders (1105 ± 164.2 kcals), softball players 
(1338.3 ± 313.5 kcals), beach volleyball players (1281.2 ± 106.8 kcals); however was 
lower than traditional volleyball (1785.6 ± 460.1 kcal) and women’s soccer (3214.3 ± 
818.4 kcals).53 Further comparison to aesthetic sports who are judged subjectively, 
cheerleaders’ EI was still comparable to college ballet dancers (1473.9 ± 312.5 kcals),53 
professional ballet dancers (1577 ± 89 kcals),81 and gymnasts (1802 ± 289 kcals).55  
When examining EI compared to recommendations for physically active 
populations45, all cheerleaders  under consumed carbohydrates, the majority under 
consumed proteins, and some under consumed fats. These results of overall low 
macronutrient intake may be due to the fact that cheerleaders are often forced to wear 
revealing uniforms accompanied by the popularity of fad diets, such as the low 
carbohydrate or ketogenic diets, which idealize quick changes to body shape and size.82,83 
These diets should be used in caution due to research indicating that the low carbohydrate 





concentration and performance.83 An additional explanation could be a lack of education 
on the energy needs for cheerleaders. With minimal research being completed regarding 
energy needs for cheerleading, there are no nutritional recommendations for coaches, 
athletes, and administrators to adhere to. With these high rates of underconsumption of 
macronutrients, further educational opportunities with registered dietitians should be 
provided to cheerleaders to improve overall understanding of the role of macronutrients.  
When reviewing EEE, cheerleaders reported an average of 746 ± 218.64 kcals 
which appears lower when compared to other sports; soccer (1187.2 ± 39.7 kcals), 
volleyball (838.2 ± 77.6 kcals), and softball (811.2 ± 130.5 kcals).53 However, these other 
sports participate in practice 5-6 days per week where cheerleaders only practiced a total 
of 3 days (7 hours). If cheerleaders participated in additional practices, it is likely that the 
EEE would be higher than the previously reported averages for other sports.  
When considering the cheerleaders overall, RMR and EI were very similar which 
demonstrates that they were consuming just enough EI to perform metabolic functions. 
However, the EI was almost half of the TDEE, leading to all cheerleaders to demonstrate 
a negative EB. Negative EB may lead to multiple health complications such as a decrease 
in metabolism function, performance levels, and concentration.18,84 While not a 
component of the Triad, EB is presented as an underpinning for the RED-S framework. 
However, it is important to note that EB and EA are not synonymous.8 Research has 
shown females have presented with Triad components while also being in a state of 
energy balance therefore not demonstrating a level of energy deficiency.85 However, 
within our study all cheerleaders presented with a negative EB over the 7-day study while 





is needed within the cheerleading population to determine energy deficiency regarding 
EA.  
Menstrual Cycle Dysfunction  
In the current study, more than half the participants were at risk for self-reported 
menstrual dysfunction while only 14.2% were determined to exhibit hormonal menstrual 
dysfunction. Prevalence rates of menstrual dysfunction in athletic populations has been 
documented to range from 1-61%.86-91 However, it should be noted that these studies only 
include clinical presentations or readily apparent menstrual dysfunctions. With the update 
to the Triad in 2007, there is a new focus on the subclinical conditions related to 
menstrual health, that occur as an individual suffers from LEA.5 Hormonal assay 
detection is the only accurate method to determine subclinical changes due to it taking 
long periods of time in order to become notable by the individual. Literature has shown 
that within five days of being at a level of EA ≤ 30 kcal/kg./FFM/day, there are 
subclinical changes that cause the pituitary gland to limit the amount of LH that is 
secreted.92 These results show the quick impact to the reproductive system as a result of 
other Triad components which are not always apparent to the individual but could be long 
lasting. Individuals who suffer from long term LH deficiency may be at further risk for 
infertility.5  
When examining the specific types of amenorrhea, our study identified 21.1% of 
cheerleaders with self-reported primary amenorrhea, which is comparable to the only 
study to include cheerleaders but also gymnasts and divers which found a 22% 
prevalence rate.30 Secondary amenorrhea is widely more common and varies drastically 





individual.5 Within the current study, 52.6% of cheerleaders presented with self-reported 
secondary amenorrhea which is slightly lower than previous rates for dancers (69%)93 
and long distance runners (65%),94 but is higher than rate within the general population 
(2-5%).95-97  
With such a large majority of cheerleaders presenting with self-reported menstrual 
dysfunction and the long-term consequences associated with being amenorrheic, there is 
a need for education and intervention within this population. Educational efforts should 
be made to increase the awareness of the subclinical changes that occur within a female 
who is suffering from LEA and the potential life-long consequences. Recommendations 
should include proper fueling techniques to slightly increase overall EA. Research has 
shown that an increase in overall EA from a level of 20 kcal/kg/FFM/day to a level of 30 
kcal/kg/FFM/day restored amenorrheic athletes back to a normal menses.98  
Additionally, those who are undergoing treatment to increase EA should also be 
educated on the subclinical changes associated with reversing to a normal menses. 
Typical treatment of menstrual dysfunction associated with or without LEA often 
includes the cessation of oral contraceptives. Within the current study, 63% of 
cheerleaders reported using birth control for various reasons including contraceptive 
purposes and easing side effects from menstrual cycles such as cramps. There was a 
variety of oral contraceptive brands used by the participants and many of the pills 
induced a lack of a menstrual cycle. With such a large proportion of our sample taking 
oral contraceptives, and with using self-reported measures, it was difficult to truly 
examine the frequency of secondary amenorrhea. Participants could have reported missed 





amenorrhea in the current study, however those missed periods could be associated with 
the oral contraceptive and not from the hormonal imbalance related to the Triad. The 
Triad Coalition specifically emphasizes that for those females who are recovering from 
menstrual dysfunction as a component of the Triad, that oral contraceptives do not restore 
a spontaneous menstrual cycle.7 Therefore, when treatments for EA begin with an overall 
increase in EI, the female can produce an ovulation period without a detectable menses. 
Therefore, those individuals who are sexually active during treatment should use a 
reliable form of birth control to prevent unexpected pregnancy.5 
Low Bone Mineral Density  
Overall, there were no cheerleaders who presented with low BMD. When 
examining other collegiate athletes, 9.8% were classified as suffering from osteopenia 
while only 1.8% were classified as osteoporotic.30 While there were no cheerleaders 
currently presenting, the BMD of an athlete is a direct reflection of an individual’s 
comprehensive history of EA and menstrual dysfunction also coupled with their personal 
genetics and nutritional, behavioral, and environmental factors. These interrelated factors, 
make it increasingly important to not only consider where the athlete is at currently 
within the BMD health continuum, but also thinking where they could be headed in the 
future.5 Evidence has suggested that BMD decreases with each consecutive missed 
menstrual cycle and those decreases may be irreversible.99-102 This impacts the sample 
within the current study due to a large percentage being at risk for MD.  
There is a need for the collegiate cheerleading population, both athletes and 
coaches, to be informed about the effect of bone health in respect to the Triad and its 





with the potential BMD deficits due to the menstrual irregularities, there is a heighten 
risk for injuries, specifically stress fractures. There is a wealth of literature that indicates 
that stress fractures occur at a higher rate in physically active women with menstrual 
irregularities.103-109 Additionally, is has been shown there is a 2-4 times greater risk for 
amenorrheic athletes compared to eumenorrheic athletes of suffering a stress fracture 
during athletic participation.103 These findings in addition to recommendations from the 
Triad Coalition, lead to coaches and athletes understanding that bone injuries within this 
population should indicate the need for further evaluation into other Triad components.  
Triad Components  
There has been minimal research examining the prevalence of all three Triad 
components in any athletic or non-athletic population.30,32,33,110,111 This lack of knowledge 
is linked to the methodological difference and difficulties associated with measuring the 
components.110 Of the few studies which did present all three components, the prevalence 
rates were low ranging from 0-16%.32,33,35,39,110-114 This is consistent with our findings of 
zero competitive cheerleaders presenting with all three Triad components.  
When examining the combination of two Triad components, our findings of 
52.6% presenting with LEA and self-reported menstrual dysfunction  is higher than 
previously literature while the 14.2% presenting with LEA and menstrual dysfunction via 
hormonal assessment was comparable to previously reported ranges of 3-27%.110 
Additionally, our findings  of only one Triad component are also comparable to the range 
of 16-60% which has been documented previously.110 These prevalence rates, the current 
studies and previous research, show the highest rate when only one component is present. 





component of the Triad, additional examination and screening procedures should be 
completed to assess for other components.5,115 Additionally, all Triad components should 
be evaluated when athletes are evaluated for other related problems such as bone stress 
injuries, recurrent injury or illness, and amenorrhea which is not a result of contraceptive 
use.   
Limitations and Future Research 
Our study demonstrated a risk of Triad components, singularly as well as in 
combination, in competitive cheerleaders, however, some limitations should be 
appreciated. A large portion of the instruments used in this study are self-reported (EDI-
3, EDI-3 SC, food and exercise logs, and menstrual history); therefore, we assume all 
participants responded accurately and truthfully. The instruments used to determine ED 
specifically serve only as an assessment of risk, rather than a clinical diagnostic tool. The 
gold standard for ED diagnosis should include an in-person interview by a mental health 
professional, which was not included in the current study. Second, we only used 
estimations and did not use the gold standard to assess EEE. 
 Additionally, our study included participants from only one college institution in 
the southeast United States. Competitive cheerleading spans the entire United States, as 
well as the world, and includes college-aged participants as well as adolescents. 
Therefore, the results of the current study cannot be generalized to the entire competitive 
cheerleading population. Future research should look to examine the Triad components 
within a larger sample that includes both college and adolescent ages, and to examine 





research look to compare prevalence and risks between college and adolescent 
cheerleaders.  
A final limitation was the small sample size in which hormonal assessment for 
menstrual dysfunction was completed. The study was only able to collect blood samples 
from 14 participants which did not meet power for the study and therefore generalizations 
should be made with caution. Future studies should rely on blood assays rather than self-
report measures for menstrual health due to the risk of oral contraceptives masking 
subclinical changes related to menstrual function.  
Conclusion 
In conclusion, this study provides the first look into the sport of competitive 
cheerleading and the Triad components. Overall, our study revealed most competitive 
cheerleaders are at risk for LEA with an ED risk and menstrual dysfunction; but are not at 
risk for low BMD. Additionally, cheerleaders are under consuming macronutrients, such 
as carbohydrates and proteins, and are susceptible for sustain negative energy balance. 
These results provide important health related information to athletes, coaches, school 
administrators, and competition organizers on the existence of the Triad components 
within this population. The rates that were found between LEA with or without an eating 
disorder and menstrual dysfunction support the need for increased education, oversight, 
and resources for cheerleaders. The authors believe that energy intake and proper fueling 
techniques should be the first focus due to the impact overall EA has on the other 
components of the Triad. Additionally, increased education and awareness to all three 
Triad components, LEA with or without and ED, menstrual dysfunction, and low BMD, 
















Table 3.1: Self-reported and measured physical measurements for cheerleaders 
(n=19).  
  All (n=19)  
  Mean  SD 
Height    
 Measured Height (cm) 160.70 7.77 
 
Weight   
 Measured Weight (kg) 58.67 7.75 
 Highest Weight (kg) 62.12 8.50 
 Lowest Weight (kg) 54.67 6.67 
 Mental Weight (kg)* 60.95 11.15 
 Ideal Weight (kg) 56.38 6.26 
 Self-Reported Weight-Ideal Weight (kg)  -5.75 4.67 
 Mental Weight – Ideal Weight (kg) 4.57 7.14 
 Self-Reported - Weight-Mental Weight (kg) 39.02 22.11 
 Measured Weight-Mental Weight (kg) -2.27 5.03 
    
BMI   
 Measured BMI (kg/m2) 22.62 1.96 
    
Body Fat Percent   
 DXA Body Fat (%) 26.11 4.19 
    






Table 3.2: Energy need assessments, LEA risk, and bone mineral density 
scores for cheerleaders (n=19).   
Energy Needs Assessment   Mean SD 
 Resting Metabolic Rate (kcals)  1263.68 147.58 
 Energy Intake (kcals)*  1384.7 391.80 
 Total Daily Energy Expenditure 
(kcals) 
 2467.60 426.95 
 Energy Balance (kcals)  -1043.14 580.59 
 Exercise Energy Expenditure (kcals)*  746.04 218.64 
 Energy Availability (kcals/kg-1FFM)*  12.48 8.01 
     
Macronutrients  
 Carbohydrates (g)  153.00 44.49 
 Carbohydrates (g/kg of body weight)  2.64 0.80 
 Proteins (g)  60.83 16.80 
 Proteins (g/kg of body weight  1.03 0.25 
 Fats (g)  57.82 19.81 
 
Bone Mineral Density    
 Total Z-score  1.7 .74 
 Total Score (g/cm2)  1.2 .11 
 Legs (g/cm2)  1.1 .12 
 Spine (g/cm2)  1.1 .13 
 Pelvis (g/cm2)  1.2 .09 
 L1 vertebra (g/cm2)  1.3 .15 
 L2 vertebra (g/cm2)  1.4 .18 
 L3 vertebra (g/cm2)  1.4 .15 
 L4 vertebra (g/cm2)  1.4 .17 
 Left femoral neck (g/cm2)  1.1 .11 
 Note: *means and standard deviations are reflective of values calculated 








Table 3.3: Eating disorder characteristics among competitive cheerleaders (n=19). 
Scores taken from the EDI-3 survey.  
  
Classification 






Mean SD n % N % n % 
Eating Disorders Risk Scale         
 Drive for Thinness  5.94 6.67 17 89.5 2 10.5 0 0 
 Bulimia  1.05 1.43 18 94.7 1 5.3 0 0 
 Body Dissatisfaction  10.36 8.22 17 89.5 2 10.5 0 0 
 Eating Disorder Risk 
Composite  
97.47 17.75 19 100.0 0 0 0 0 
  
Psychological Scale         
 Low Self-Esteem  2.36 2.89 17 89.5 2 10.5 0 0 
 Personal Alienation  3.52 2.83 18 94.7 2 10.5 0 0 
 Interpersonal Insecurity 6.89 3.87 8 42.1 11 57.9 0 0 
 Interpersonal Alienation  4.78 4.32 15 78.9 3 15.8 1 5.3 
 Interceptive Deficits   5.21 6.81 17 89.5 1 5.3 1 5.3 
 Emotional Dysregulation  3.26 4.05 13 68.4 5 26.3 1 5.3 
 Perfectionism 12.52 5.91 8 42.1 6 31.6 5 26.3 
 Asceticism 3.42 3.22 17 89.5 2 10.5 0 0 
 Maturity Fears 8.31 4.33 7 36.8 8 42.1 4 21.1 
 
Composite         
 Ineffectiveness Composite  66.10 8.15 18 94.7 1 5.3 0 0 
 Interpersonal Problems 
Composite  
82.21 12.40 14 73.7 4 21.1 1 5.3 
 Affective Problems 
Composite 
76.89 15.25 17 89.5 1 5.3 1 5.3 
 Over control Composite  81.52 14.72 14 73.7 4 21.1 1 5.3 
 General Psychological 
Maladjustment  






Table 3.4: Pathogenic behaviors among cheerleaders 
(n=19). Data comes from the EDI- Symptom Checklist 
and is presented in frequency (n) and percent (%). 
 All Data 
 N  % 
Eating Behaviors   
 Dieting 10 52.6 
 Binge Eating 0 0.0 
 Purging* 1 5.3 
 Laxatives 2 10.5 
 Diet Pills 1 5.3 
 Diuretics 0 0 
 
Exercise to Control 
Weight 
  
 0% of time 2 10.5 
 <25% of time 8 42.1 
 25%-50% of time  7 36.8 
 More than 50% of time 1 5.3 








Table 3.5: Triad assessments with breakdown of spectrum components (energy 
availability, menstrual disturbance, and bone mineral density scores) are listed 
for cheerleaders (n=19).  
Female Athlete Triad Risk  At Risk %(N) 
 1 component 47.4% (9) 
 2 components using self-report measures  52.6% (10) 
 2 components using hormonal assessment 10.5% (2) 
Triad Risk Type At Risk %(N) 
 LEA with ED Risk 52.6% (10)  
 Self-Reported Menstrual Dysfunction 52.6% (10) 
 Self-Reported Primary Menstrual Dysfunction 21.1% (4)  
 Self-Reported Secondary Menstrual Dysfunction 52.3% (10) 
 Hormonal Menstrual Dysfunction  14.2% (2) 
 Low Bone Mineral Density 0% (0) 
 LEA with Menstrual Dysfunction 52.6% (10) 
   
EDI-SC Behavior Risk (e.g.: binging, purging, 
dieting, laxatives, diet pills, etc.) 
At Risk %(N) 
     Zero Behaviors 47.4 (9) 
     1 Behaviors 31.6 (6) 
     2 Behaviors 21.1 (4) 
*Note: LEA for the week was calculated by taking the average of the 3 days 






Table 3.6. Hormonal levels for estradiol with menstrual dysfunction 
categorization.  
Participant Estradiol Level Menstrual Dysfunction 
Category 
1 <5.00 pg/mL Below Range 
2 6.98 pg/mL Within Range 
3 20.88 pg/mL Within Range 
4 39.66 pg/mL Within Range 
5 9.34 pg/mL Within Range 
6 76.34 pg/mL Within Range 
7 17.50 pg/mL Within Range 
8 35.23 pg/mL Within Range 
9 34.67 pg/mL Within Range 
10 156.40 pg/mL Within Range 
11 46.54 pg/mL Within Range 
12 7.59 pg/mL Within Range 
13 <5.00 pg/mL Below Range  
14 58.22 pg/mL Within Range 
Hormonal ranges were based on the following ranges for menstrual cycle phases: 
follicular phase = 6.20 – 315.00 (pg/mL), ovulation phase = 28.60 – 525.00 
(pg/mL), luteal phase = 7.69 – 752.00 (pg/mL), and postmenopausal = <5.00 – 
51.60 (pg/mL). 
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 Appendix A 
Invitation to Participate - Manuscript 1  
 
Dear All-Star Cheerleader, 
My name is Allison Smith and I am a doctoral student in the Department of Exercise at the 
University of South Carolina. I am working with Nicole Pruchnik, a Master’s of Advanced 
Athletic Training student and Dr. Toni Torres-McGehee an Associate Professor. As part of 
the requirements of our graduate degrees, we are conducting a research study that will 
evaluate eating attitudes and body image perceptions of elite college and all-star 
cheerleaders. I have 10 years of competitive cheerleading experience in both the all-star 
and college levels which has led to my passion for wanting to study the cheerleading 
population. You are receiving this invitation due to you being a female or male member of 
an all star cheerleading team, (level 1-6) and are under the af. We would like to invite you 
to participate in the study.  
The study will help us better understand cheerleaders’ eating attitudes and body image. It 
is our hope that the results of the study will add insight into proper ways to maintain the 
overall mental and physical health of cheerleaders where currently there is little research. 
If you choose to participate, you will be asked to answer questions that refer to your 
personal demographics (age, height, weight, etc), potential weight pressures, menstrual 
cycle (females only), eating attitudes, and body image perceptions of yourself and your 
teammates. The survey will take approximately 30-35 minutes to complete.  
 
Your parent has given permission for you to participate in this study but your 
participation is voluntary. Not participating or withdrawing at any time will not affect 
your position on current or future cheerleading teams. Participation is confidential and no 
one but the researchers will know anything about your answers. Your responses will not 
be shared with anyone including your parents, coaches, or teammates. Study information 
will be kept in a secure location at the University of South Carolina. The results of the 
study may be published or presented at professional meetings, but your identity will not 
be revealed.  
You may contact any member of the research team if you have any more questions about 
the study or your participation. If you would like to participate, please click “yes” below 
and then you will be redirected to the survey. If you chose not to participant, please select 







Allison Smith, MS, SCAT, ATC 
Doctoral Graduate Assistant 
University of South Carolina 
Email: abs16@email.sc.edu 
Nicole Pruchnik SCAT, ATC 
Graduate Assistant 
University of South Carolina 
E-mail:  pruchnik@email.sc.edu 
 
Toni Torres-McGehee Ph.D., SCAT, ATC 
Associate Professor Athletic Training (Faculty Advisor) 
University of South Carolina 
Blatt PE Center Rm. 212 
Columbia, SC 29208 
Fax:  (803) 777-6250 
















































































































Informed Consent Manuscript 3 
UNIVERSITY OF SOUTH CAROLINA 
CONSENT TO BE A RESEARCH SUBJECT 
Examination of Energy Needs across a Season in Female Cheerleaders  
KEY INFORMATION ABOUT THIS RESEARCH STUDY: 
You are invited to volunteer for a research study conducted by Ms. Allison Smith 
(doctoral student in the Department of Exercise Science) and Dr. Toni Torres-
McGehee (Associate Professor, Department of Exercise Science) at the University of 
South Carolina. The purpose of this study is to examine the prevalence of the Female 
Athlete Triad Components: low energy availability (LEA), eating attitudes and 
behavior risks, effects of LEA on metabolism and reproductive hormones, and bone 
health in female, All-Star and College Cheerleaders.  
You are being invited to participate because you are a female All-Star or College 
cheerleader. An All-Star cheerleader for this study is defined as a female who 
competes in the senior division of United States All-Star Federation events and is 13-
25 years of age. A college cheerleader for this study is defined as a female who is a 
participating member of a college team who competes nationally at either the 
Universal Cheerleaders Association (UCA) or National Cheerleaders Association 
(NCA) College Nationals and is 18-25 years old. This study is being done at the 
University of South Carolina and will involve approximately 40 volunteers.  
Active individuals, which includes those engaging in competitive/organized sport 
such as cheerleading, have the potential to be at risk from a condition known as the 
Female Athlete Triad (Triad). This is a combination of 3 interrelated conditions 
known as low energy availability (LEA) with or without a disordered eating, 
reproductive hormone dysfunction, and low bone mineral density. LEA has been 
described as the difference between energy intake (what you eat and drink) and 
exercise energy expenditure (what you burn by being active through exercise). When 
an individual consistently stays at level of LEA, there can be changes that are hard to 
reverse such as hormonal changes, decreases in bone mineral density, and potential 
eating disorders. The following is a short summary of this study to help you decide 






In this study, you will complete three collection periods (pre-competition, in-
competition, and post-competition) that each span across a 7-day period. The study 
will begin with an information meeting and then will have 3 short follow-up meetings 
that will be scheduled before each collection period. Each of the collection periods 





During the information meeting, you will fill out surveys that will target individual 
eating behaviors and attitudes, have your height and weight recorded, have your 
resting metabolic rate measured, and schedule a visit to the Public Health Research 
Center at the University of South Carolina where you will undergo a VO2Max test 
and DXA scan. The VO2Max testing can cause some physical discomfort. However, 
the test that will be completed for this study will be a sub-maximal test. This means 
you will be able to limit and ultimately choose to conclude the test whenever you feel 
necessary. The DXA scan is a measure of your body composition where you will lay 
on a comfortable table while the machine scans your body. The information meeting 
will take approximately 60-90 minutes. The combination of the VO2Max testing and 
DXA scan will last approximately 60 minutes. 
Prior to each data collection, a follow-up meeting will take place. This meeting will 
be used to provide you with the study equipment (activity watches and chargers) as 
well as to re-familiarize you with the study procedures and food/drink logging. This 
meeting will take place in your gym or practice facility and will take approximately 
15 minutes.   
During each of the 7-day collection periods which will happen during the pre-
competition, in-competition, and post-competition time points, you will  record the 
food and drinks that you eat/drink into a software program, and wear an activity 
watch which will track any planned/ intentional exercise, and practice and training 
activity. This process will take approximately 15 minutes per day to complete.  
The final step of each data collection period is the post-collection day where you will 
undergo a fasting blood draw (1 blood draw per collection period. i.e. 3 overall) to 
asses hormone levels within your body. There may be a little discomfort with the 
blood draws, but there will be a max of 2 needle sticks per session.  
This study benefits will help to provide preliminary data on cheerleading athletes 
which include basic energy needs and the amount of energy expended through 
cheerleading training. This knowledge will help prevent potentially serious medical 
outcomes from the low energy availability for All-Star and College cheerleaders who 
participate in year-round training. This study is unique because it will examine a 
multiple time points over the course of a competitive season. The results of this study 
will be applicable to researchers, physicians, athletes, coaches, school administrators, 
and other sports medicine professionals to improve overall prevention, and treatment 
for the overall mental and physical health of All-Star and College female 
cheerleaders. 
The remainder of this form explains what you will do in detail, if you decide to 
participate in this study. Please read it carefully and feel free to ask questions before 







If you agree to participate in this study, you will do the following: 
Information Meeting 
Surveys: You will complete a series of in-depth surveys to assess more questions 
pertaining to your medical history and eating attitudes and behaviors, a brief 
interview (follow-up on medical history). You do not have to answer any questions 
that you feel uncomfortable with. The questions will include:  
• Age, education level, questions related to athletic and or physical 
activity/exercise experience and background  
• Previous medical history including questions related to female’s menstrual 
cycle   
• Questions pertaining to missed time due to injury relating to bone, muscle, 
ligament, concussion and general medical conditions. 
• Questions related to your current and previous weight, eating attitudes, and 
weight loss methods/behaviors.  
 
Physical exam: We will measure your height, weight, and body composition. 
Resting Metabolic Rate (RMR): You will complete an RMR measure. This will 
estimate the number of calories your body needs at rest. Only 1 RMR measure will be 
conducted for the entire study. You will sit down in a comfortable chair and put a 
small, plastic nose plug securely around your nose. You will then place an 
individualized mouthpiece and the MedGem unit into your mouth and breathe 
normally until the machine reaches a stable, consistent reading and stops. This 
measure typically takes around 15 minutes.  
Equipment Overview: Throughout one-year study period you will resume normal, 
planned and intentional exercise as well as a normal cheer practice schedule 
throughout the 7 days of each data collection period. During your planned exercise 
and practices, you will use a POLAR Heart Rate (HR) monitor that resembles a 
watch. You will be given the “watch face” tracker, a watch band, and a charger. This 
watch will record your physical activity and exercise using heart rate and energy 
expended. You will be required to “start” the recording during any exercise over the 
7-days for each data collection period. These activity watches CAN and should be 
worn in the shower. You can take off the watch at night during sleep and should use 
this time to recharge the watch every night. Specific directions for the maintenance 
and use of the tracker will be provided in a separate information sheet. 
You will use the Food Prodigy food tracker software to track the food and drinks you 
consume. The research team will provide you with a username and password that you 
should not change throughout the entire study. Additional information on food 
tracking and example food portions will be given as a supplemental document. The 





patterns, so during the 7-day data collection periods you should not change your diet 
or activity levels throughout the 7 days.  
Scheduling: You will schedule a good time (convenient) for you to return to the 
Public Health Research Center to complete your DXA scan and VO2Max testing. It 
will take roughly 60-90 minutes to complete this portion of the study. All 
measurements will be taken by a member of the research team. You will wear shorts 
and a t-shirt to both measurements. All measurements will be taken in private.  
Dual Energy X-ray Absorptiometry (DXA) Scan: 
At your convenience, before the end of first collection period you complete, a Dual 
Energy X-ray Absorptiometry (DXA) Scan will be conducted. DXA is a method used 
to measure bone mineral density and body composition (body fat). The machine uses 
x-rays that yield precise, high quality images of specific sections of your body. You 
will meet with one of the researchers to schedule the scan at your convenience during 
the data collection period. You will wear athletic, loose clothing and avoid clothing 
with belts, zippers, or buttons made of metal to your scan appointment.  
The DXA scan will be administered by an individual current in their certification to 
apply X-rays to humans for diagnostic purposes by the South Carolina Radiation 
Quality Standards Association (SCRQAS). During the scan you will lie still on a 
padded table, with an x-ray generator below the table, and an imaging device above 
your head. The DXA machine will send a thin, invisible beam of low-dose x-rays 
with two distinct energy peaks through the body. This procedure will take 
approximately 10-20 minutes to complete. The DXA unit, based on the standards of 
the manufacturer, will automatically generate the bone mineral density measurement. 
If at any point throughout the test that you become uncomfortable and want to stop 
the test, you can raise your hand to notify the researcher and the scan will be 
terminated.   
The scan will not be read by a radiologist and results are for research purposes only. 
The research investigators will not go over individual results with you. All DXA 
scans will be completed at the Arnold School of Public Health Research Center at the 
University of South Carolina. 
VO2 Max Testing: The exercise testing is designed to measure your level of physical 
fitness. The Vo2max Testing will measure how well your heart responds to exercise. 
A member of the research team will take your blood pressure and will instruct you to 
wear a mouthpiece. This will help measure the amount of air you breathe in and out. 
You will exercise up to a certain level of effort or until you feel that you can no 
longer perform. You will be able to self-select to stop the test at any point. During the 
test, your heart rate, blood pressure and oxygen level will be monitored, and you will 
rate your perceived level of exertion by pointing to a standardize chart. If you feel 
faint or uncomfortable, then you can request that the test be stop. Prior to the 





button for the treadmill. You will also develop a hand signal to communicate with the 
research team to notify them if you would like to stop or are having trouble with the 
exercise or exercise protocol. This will help the researcher safely help you end the 
testing.  
Post-Collection (Day-7) of each Collection Period 
Review of Dietary and Exercise Logs: A research team member will review your 
dietary and exercise logs by logging into your individual profile on Food Prodigy 
(ESHA food processor 8.0, Salem, OR) at each data collection session (pre-
competition, in-competition, and post-competition). The review of both logs for detail 
(amount of food, timing of meal, intensity of exercise, etc.) will be done to ensure 
completeness.  
Injury Questionnaire: You will complete a short survey where you will self-report the 
occurrence of various injuries or general medical conditions. The questionnaire will 
prompt you to report on injuries related to bone, sprains, strains, concussions, and 
general medical conditions. You will also report the amount of time, if any that was 
missed from activity or practice.  
Blood Draw and Lab Work: A fasting blood draw will be completed. This means you 
cannot eat anything or drink anything (other than water) more than 8 hours prior to 
the blood draw. The blood will be used to evaluate reproductive (i.e. Estradiol) and 
metabolic hormones to estimate levels that are circulating in your body. Analysis 
reports will allow the research team to categorize the sample into low, normal, or high 
ranges for each individual hormone. Changes in specific hormones help researchers to 
determine the presence of the Female Athlete Triad, and specifically low energy 
availability. At the conclusion of each collection period, you will have roughly 40 ml, 
or about 3 tablespoons, of blood taken from your arm. All members of the research 
team are Athletic Trainers by the Board of Certification and DHEC (State of South 
Carolina) who have been additionally trained in drawing blood. 
DURATION:  
The full duration of the study will collect data over the pre-competition, in-
competition, and post-competition time points which will last approximately one 
calendar year. Participation in the study involves 1 informational meeting 
(approximately 60-90 minutes), a scheduled measurement for DXA and VO2 Max 
testing (approximately 60 minutes for both tests), a short follow-up meeting prior to 
each collection periods (approximately 15 minutes), 3 collection periods of 7 days 
each (pre-competition, in-competition, and post-season), and 3 post-collection 
sessions which will include fasted blood draws (one at each collection period lastly 
approximately 30-40 minutes). During the 7-days at each collection period, it should 
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Note: DXA scan and VO2Max testing will be scheduled during the Informational 
Meeting. 
Both measures must be completed before the end of the Post-Collection (Day-7) 
period of the first collection period that is completed.  
*Equipment overview will include POLAR HR watches, Food Prodigy website, and 
activity/diet logs.  
**Location for most of the research interactions will occur at the Public Health 
Research Center (PHRC) at the University of South Carolina. Specifically, all 
measurements for DXA Scan, VO2Max testing and blood draws will occur at the 
PHRC. The initial screening process, informational meeting, follow-up meeting, 
food logs (online), anthropometric measurements, RMR, and equipment overview 
will be occurring in the gymnasium for the cheer team.  
***Follow-up meeting, Daily Collection, and Post Collection procedures will be the 
same for all three of the collection periods which include pre-competition, in-
competition, and post-competition.  
 
RISKS/DISCOMFORTS: 
Sharing personal and confidential information may make you uncomfortable. Surveys 
will be used strictly to examine eating attitudes, behaviors and exercise habits. They 
will NOT be used as a diagnostic tool for eating disorders. While completing surveys, 





with a referral list with contact information of local counselors, physicians, and 
psychologists who you may contact for additional help at their own expense. You 
may also contact the investigators for additional referral information if the one 
provided does not work for you.  
DEXA/DXA 
The exposure levels from the DEXA (or DXA) X-ray unit are very low. While the 
radiation used for the DEXA scan has no observable radiological or biological effect, 
there is always a risk associated with radiation exposure, even very low exposure. If 
you want more information on the exposure levels, contact the research study 
principal investigator listed on this document. 
VO2 Max Test 
The risk associated with the VO2max test are fatigue, muscle soreness, irregular 
heartbeat, chest pain and sudden heart attack. All research team members are 
CPR/AED/ First Aid certified. Prior to the treadmill testing, you will be provided 
instructions on the location of the safety stop button for the treadmill. You and 
researcher will develop a hand signal to communicate with the research team to notify 
them if you would like to stop or are having trouble with the exercise or exercise 
protocol. This will help the researcher safely help you end the protocol.  
Your blood pressure will be assessed throughout and the procedures will be 
discontinued if any abnormal heart rate or rhythm or change in blood pressure is 
detected. If a cardiovascular event occurs, the research facility where the testing will 
be administered will be equipped with necessary equipment such as an Automatic 
External Deliberator.    
Blood Draw: 
The risks for drawing blood include temporary discomfort from the needle stick, 
bruising, and infection. Fainting could occur.  
Loss of Confidentiality:  
There is the risk of a breach of confidentiality, despite the steps that will be taken to 
protect your identity. Specific safeguards to protect confidentiality are described in a 
separate section of this document. 
BENEFITS:  
Taking part in this study is not likely to benefit you personally. However, this 
research may help researchers understand how low energy availability can be used to 
guide recommendations for nutritional deficiencies, monitor safety trends for ED 







There will be no costs to you for participating in this study other than possible costs 
related to transportation to and from the research site and parking for study 
procedures that occur at the University of South Carolina.  
PAYMENT TO PARTICIPANTS:  
At the conclusion of the data collection period, participants will be entered in a 
drawing. The winner of the drawing will receive a $50.00 gift card. The drawing will 
take place one week following the completion of the post collection meeting and the 
winner will be notified immediately. 
COLLECTION OF IDENTIFIABLE PRIVATE INFORMATION OR 
IDENTIFIABLE BIOSPECIMENS:  
Information about you or your bio specimens may be used for future research studies 
or may be shared with other researchers; however, this only will be done after 
identifiers linking the information/bio specimens to you are removed. This will be 
done without additional consent from you. 
RESEARCH RELATED INJURY: 
In the event you are injured while participating in this research study, a member of 
research study team will provide first aid using available resources, and if necessary, 
arrange for transportation to the nearest emergency medical facility. The University 
of South Carolina has not set aside funds to compensate you for any injury, 
complication or related medical care that may arise from participation in this study. 
Any study-related injury should be reported to the research study team immediately. 
USC STUDENT PARTICIPATION:  
Participation in this study is voluntary. You are free not to participate, or to stop 
participating at any time, for any reason without negative consequences. 
Participation, non-participation, and/or withdrawal will not affect your grades or your 
relationship with professors, college(s), or the University of South Carolina. 
CONFIDENTIALITY OF RECORDS: 
All data collected for this study will only be accessible by the research investigators. 
All surveys will be kept on a password-protected computer to ensure confidentiality. 
Unless required by law, information that is obtained in connection with this research 
study will remain confidential. Any information disclosed would be with your express 
written permission Study information will be securely stored on password-protected 
computers and/or locked cabinets. Results of this research study may be published or 
presented at seminars; however, the report(s) or presentation(s) will not include your 







VOLUNTARY PARTICIPATION:  
Participation in this research study is voluntary. You free not to participate, or to stop 
participating at any time, for any reason without negative consequences. If you do 
withdraw from this study, the information already provided will be kept in a 
confidential manner. If you wish to withdraw from the study, please call or email the 
principal investigator listed on this form.  
I have been given a chance to ask questions about this research study. These 
questions have been answered to my satisfaction. If I have any more questions about 
my participation in this study, or a study related injury, I am to contact Dr. Toni 
Torres-McGehee at 803-777-0636 or (email)  and/or Allison Smith at 740-255-1323 
or email.  
Questions about your rights as a research subject are to be directed to, Lisa Johnson, 
Assistant Director, Office of Research Compliance, University of South Carolina, 
1600 Hampton Street, Suite 414D, Columbia, SC 29208, phone: (803) 777-6670 or 
email: LisaJ@mailbox.sc.edu. 
I agree to participate in this study. I have been given a copy of this form for my own 
records.      
 
                                      __________________ 
Signature of Subject / Participant    Date 
 
 
                         
Signature of Qualified Person Obtaining Consent   Date 
 
*For Minors 13-17 years of age:   
My participation has been explained to me, and all my questions have been answered.  
I am willing to participate. 
 
___________________________________________             _________________ 
Print Name of Minor    Age of Minor 
 
____________________________________________  _________________ 






Medical History Questionnaire  
 
1. Name 
2. Age  
3. Educational Level  
4. Current Cheerleading Level  All-
Star 
College 
5. Are you currently, or have you in the past year, followed a 
particular “diet”? 
Y N 
6. How many meals (i.e., breakfast, lunch, dinner) do you eat each 
day? Example: 3  
 
 
7. How many snacks do you have each day? Example: 2 
 
 
8. Are there certain food groups that you refuse to eat (meat, breads, etc.)? 
 
 
9. Do you ever limit food intake to control weight? 
If yes, do you (circle below): 
a. Decrease the amount of food you eat during the day 
b. Skip meals 
c. Limit carbohydrates intake 
d. Limit fat intake 
e. Cut out snack items 
f. Other ______________________ 
 
Y N 
10. Do you ever feel out of control when eating or feel that you 







11. Do you take vitamin supplements? 
   If yes, what type: _______________________ 
 
   How often (daily, a few times a week?  __________________ 
 
Y N 
12. Do you take nutritional supplements?  
   If yes, what type: _______________________ 
   How often (daily, a few times a week)?  __________________ 
 
Y N 
13. Do you currently take a method of oral contraceptive / birth control? Y N 
     If yes, what is the name of the medication? _______________________________ 
     If yes, what is the reason for taking the medication? 
 
14. What do you currently weight? lbs 
15. Are you happy with this weight? 
   If not, what would you like to weight?  __________lbs 
 
Y N 
16. What was the most you’ve weighed in the past year? lbs 
17. What was the least you’ve weighted in the past year? lbs 
18. Do you gain or lose weight regularly to meet the demands of your 
sports or activity? 
Y N 
19. Has anyone recommended that you change your weight or eating 
habits? 
   If yes, specify (instructor, director, etc.): ________________________ 
 
Y N 
20. Has anyone ever set a target weight for you or subjected you to routine 
weigh ins?  
   If yes, specify (instructor, director, etc.): ________________________ 
 
Y N 













   If yes, describe your activities: ___________________________________ 
 
23. Have you ever been treated for a stress fracture? 
   If yes, how many have you had? 
_____________________________________ 
   What body part(s) were involved? 
____________________________________    
   When did the injury occur (year)? 
_________________________________________ 
   How was the diagnosis made (x-ray, bone scan, MRI, 
CT)?________________ 
Y N 
24. Have you ever had an injury related to cheerleading or physical 
activity? (torn ligament, strained muscles, tendonitis, overuse injuries, 
etc.) 
 






     If YES, were you ever held out of practice, training, or competitions? and 
how long?  
 
      
______________________________________________________________ 
     If YES, were you injured during:  
 
    ______ Training / Practice (on your own, not with a team) 
  
    ______ Training / Practice (organized, with a team or group) 
 
    ______ Competition / Performance  
 
Y N 
25. Have you ever had surgery? 
 







26. Have you ever seen a Physician, Athletic Trainer, and Physical 









Eating Attitudes Test  
Instructions: This is a screening measure to help you determine whether you might 
have an eating disorder that needs professional attention. This screening measure is not 
designed to make a diagnosis of an eating disorder or take the place of a professional 
consultation. Please fill out the below form as accurately, honestly and completely as 
possible. There are no right or wrong answers. All of your responses are confidential. 





 Day: Year: 2) 
Gender: 
















  7: Ideal 
Weight:   
 
Part B: Please check a response for 













1. Am terrified about being overweight. □ □ □ □ □ □ 
2. Avoid eating when I am hungry. □ □ □ □ □ □ 
3. Find myself preoccupied with food. □ □ □ □ □ □ 
4. Have gone on eating binges where I 
feel that I may not be able to stop. 
□ □ □ □ □ □ 
5. Cut my food into small pieces. □ □ □ □ □ □ 
6. Aware of the calorie content of foods 
that I eat. 
□ □ □ □ □ □ 
7. Particularly avoid food with a high 
carbohydrate content (i.e. bread, rice, 
potatoes, etc.) 
□ □ □ □ □ □ 
8. Feel that others would prefer if I ate 
more. 
□ □ □ □ □ □ 
9. Vomit after I have eaten. □ □ □ □ □ □ 





11. Am preoccupied with a desire to be 
thinner. 
□ □ □ □ □ □ 
12. Think about burning up calories when 
I exercise. 
□ □ □ □ □ □ 
13. Other people think that I am too thin. □ □ □ □ □ □ 
14. Am preoccupied with the thought of 
having fat on my body. 
□ □ □ □ □ □ 
15. Take longer than others to eat my 
meals. 
□ □ □ □ □ □ 
16. Avoid foods with sugar in them. □ □ □ □ □ □ 
17. Eat diet foods. □ □ □ □ □ □ 
18. Feel that food controls my life. □ □ □ □ □ □ 
19. Display self-control around food. □ □ □ □ □ □ 
20. Feel that others pressure me to eat. □ □ □ □ □ □ 
21. Give too much time and thought to 
food. 
□ □ □ □ □ □ 
22. Feel uncomfortable after eating 
sweets. 
□ □ □ □ □ □ 
23. Engage in dieting behavior. □ □ □ □ □ □ 
24. Like my stomach to be empty. □ □ □ □ □ □ 
25. Have the impulse to vomit after 
meals. 
□ □ □ □ □ □ 
26. Enjoy trying new rich foods. □ □ □ □ □ □ 
Part C: Behavioral 
Questions: In the past 6 


















A Gone on eating binges where you feel that you may not be 
able to stop? 
□ □ □ □ □ □ 
B Ever made yourself sick (vomited) to control your weight 
or shape? 
□ □ □ □ □ □ 
C Ever used laxatives, diet pills or diuretics (water pills) to 
control your weight or shape? 
□ □ □ □ □ □ 
D Exercised more than 60 minutes a day to lose or to 
control your weight? 
□ □ □ □ □ □ 
E Lost 20 pounds or more in the 
past 6 months 
Yes □  No □  
* Defined as eating much more than most people would under the same circumstances 
and feeling that eating is out of control 
EAT-26: Garner et al. 1982, Psychological Medicine, 12, 871-878); adapted by D. 

























Eating Disorder Inventory – 3 Symptoms Checklist 
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